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Adot 

matrix printer 
that will 
improve your 
image. 

Meet the Apple* Image- 
writer, the newest dot matrix 
printer for your Apple Rrsonal 
Computer. 

And with all that it has 
going for it, just maybe the 
best dot matrix printer on 
the market. 

Take legibility, for 
instance. 

The Imagewriter crams 
140 x 160 dots into each 
square inch. So you get text 
dial’s highly readable and high 
resolution graphics, besides. 

And is it fast. 

The Imagewriter cruises 
at an unbelievable 
120 characters per 
second. And that’s 
just in the text mode. 

It’s even faster 
printing graphics. 180 
characters per second, 
to be exact. 

What's more, the 
graphics dump is up to 
60% faster dian other 
comparably priced dot matrix 
iri nters. And that makes the 
magewriter fast enough to 
lanale the LisaT 

Yet it’s just as at home with an 
Apple III or Apple He. Thanks to Apple 
software experts who designed tne 
control electronics to give the Image- 
writer pertect compatibility. Not to 
mention some special capabilities 






m 
& 


APPLE PRESENTS TH 

EIMAGEWRITER APPLE PR 

ESENTS THE IMAGEWRITER APPLE PRESEN1 
S THE HIKEUUTER APPLE PRESENTS THE WMEMUTER Ami 


like superscript and subscript, to 
name just two. 

Now,with all this high-speed 
performance, you d expect the 
Imagewriter to make the Devil’s 
Own Noise. It doesn’t. In fact, 
the Imagewriter is specially 
constructed — with overlaid 
seams and special sound- 
deadening materials — to achieve 
a remarkable 53 dB. How loud is a 
remarkable 53 dB? You’d make 
more noise if you read this aloud. 

The Imagewriter even hits quiet 
good looks, since we designed it to 
look like the rest of the Apple Fami ly. 

Yet even with all 
its improvements, 
the Imagewriter is a 
better deal than any 
other dot matrix print¬ 
er with comparable 
performance. Aid you can print that. 



































Charge! 


Go out there and get the Apple 
Personal Computer System you 


■onal Computer Systi 
really want. Now. Without laying out 


your extra cash. Without tying up 
your other lines of credit. With trie 
Apple Card, The only consumer credit 
card reserved exclusively for the 
purchase of Apple Computers, peri¬ 
pherals and software, 

Like all our products, it works 
simply: 

Fill out an application (short, to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Cara. Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on tlie spot. 

You can then take your Apple 
system home.You don't even nave to 
wait for the Card; we’ll mail it out 
to you. And by the time you get it, 
you’ll probably be well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric¬ 
tions do apply. The first purchase 
must include an Apple Personal 
Computer and you nave to put 10% 
down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes — you’ll also have 
a credit limit, 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it’s within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven¬ 
tory. You understand. 



You’ll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You’ll also 
be happy to know Apple Card credit 
terms are affordable and the pay¬ 
ments can be spread out. It’s all 


spelled out for you 
at the time your Card 
is approved! 

So stop by a participating 
authorized Apple dealer and get 
an Apple Cara. Just think of it as 
credit where credit is due. 


Giveyour floppy disks the boot. 


We call itthe “floppy disk 
shuffle.'' It happens when you have 
two or more software 1 



1 pu 

disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
do your work — you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft¬ 
ware program called Catalyst™ from 
Quark, !nc. Specially designed for 
your Apple HI and ProFile™ hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your ProFile. Once 
they’re on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor — then Catalyst does the 
rest. You’ll never have to boot those 


programs again. 

What kinds of programs will 
work with ProFile and Catalyst? 


Almost anything written for the 
Apple 111 including copy-protected 
programs likeVisiCalcf Quick File™ 
and Apple Writer III, Or languages like 
Rascal, BASIC, or COBOL. 

And once you’ve loaded these 
programs into your ProFile, the only 
diskette you may ever need is die 
Catalyst! 

So if you have an Apple in and a 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst And boot those disks for good. 


QUARK 

C ATA LYST 



Apple ComptUer Inc,, 2052SMarianiM>e l 095014. fbr Mjutbortztfjtyfie dealer nearest wxi mil (800) 538-96%. In i^nada. call (800) 268-77% or (800) 268-7637. © 1983Apple Q.wtpyter im 


VisiCak te a trademark of VtelCorp Jnc. Catalyst Is a trademark of Quark, Inc Apple, the Apple logo, Quick File and ProFile are trademarks d Apple Computer Ine. 
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Columns 

37 Build the Circuit Cellar Term-Mite ST Smart Terminal, Part 1: Hardware by 

Steve Ciarcfa / Thanks to advancing technology, you can construct an intelligent video 
terminal with just 21 integrated circuits. 

5 3 BYTE West Coast: Beyond the Word Processor by Phil Lemmons / Tomorrow's 
text editors may facilitate text composition from the earliest conceptual stages to the analysis 
of finished documents. 

61 User's Column: Too Many Leads, or What In *;?!#"*? Goes First? by Jerry 

Pournelte I Jerry covers a lot of territory this month, beginning his journey of a thou¬ 
sand words with a trip to the Circuit Cellar 

Themes 

100 1984 and Beyond by G. Michael Vose I The year calls up inevitable associations 
with George Orwell's novel of a futuristic, technologically oppressed society and raises 
questions concerning the present and future significance of technology to our own culture. 

104 Reason and the Software Bus by Michael F, Korns / The Reason research proj¬ 
ect, exploring artificial intelligence, has developed a software bus that may have a signifi¬ 
cant effect on future software. As a hardware bus uses ICs, so the software bus manipulates 
various program components to provide integration, networking, and multitasking. 

122 A General-Purpose Robot-Control Language by Dan Prendergast, Bill Slade, 

and Nelson Winkless i By bridging the communication gap between people and robots, 
a plain-language system called Savvy increases the usefulness of these mechanical 
assistants, 

134 1984, the Year of the 32-blt Microprocessor by Richard Mateosian/As 

manufacturers rush to introduce their 32-bit designs, it's time to take a look at what these 
microprocessors are and what they're good for. 

f 54 Memory Cards: A New Concept In Personal Computing by Mark Mills I Pic¬ 
ture a microcomputer without a keyboard, without a power supply, and small enough 
to fit in your wallet, That's just one possible application of memory-card technology 

172 Computer-aided Design by Rik Jadrnitek / CAD capabilities on desktop systems 
can simplify a variety of tasks, from flowcharting to product design, but the choices in 
hardware and software can be baffling, 

213 Speech Recognition; An Idea Whose Time Is Coming by George M. 

White / While the multidisciplinary nature of the technology may slow its advance, speech 
recognition is well on its way to becoming a major factor in our interactions with machines. 

226 Using Natural-Language Systems on Personal Computers by Jane Eisenberg 

and Jeffrey Hi/f f Artificial Intelligence offers possible solutions to the problems of com¬ 
munication between people and computers. 

243 Portables—1984 and Beyond: Idea-Processing Software and Portable Com¬ 
puters by David Winer and Peter Winer / When your personal computer ieaps off your 
desktop and into your briefcase, what type of software will accompany it? 

251 Beyond the Application Program: A Dffferent Approach to Integrated Soft¬ 
ware by John Banning I Element managers that implement objects such as spreadsheet 
tables and paragraphs may supplant the traditional concept of the application program. 

Reviews 

267 Reviewer's Notebook fay Rich Malloy I This month’s notes touch on Seequa 
Computer Corporation's Chameleon Plus and new trends in the printer market. 

268 The Zenith Z-100 by Ken Skier / Supporting both 8-bit and 16-bit software, the 
Z-IOQ also offers impressive color graphics. 
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282 Pinball Construction Set by Elaine Holden / Tired of the same old pinball games? 
Try creating your own with this software-design package, 

28 8 The TRS-80 Mode! 16B with Xenix by Steve Barry and Randy Jacobson / One 

of the most significant features of Radio Shack's new computer is its Unix-derived operating 
system. 

324 Naturafllnk to Dow Jones NewsfRetrfevaf by Mark Haas / A new software 
package from Texas Instruments simplifies access to a financial database, 

339 The Vamp DVM-1 Computer/TV interface Kit by Richard F. Gillette / The pic¬ 
ture quality of your display can suffer when you use a radichfrequency modulator to in¬ 
terface your computer's video output to a standard color television, but a kit from Vamp 
offers an alternative, 

349 The Einstein Compiler by Peter Callamaras / In addition to speeding up Apple¬ 
soft BASIC programs, the Einstein compiler provides statistical information on the programs 
compiled and can function as a debugging tool. 

354 The Basis 108 by Seth R Bates / Apple compatibility is just one of this German 
import's interesting features. 

Features 

362 Bubbles on the S-100 Bus, Part t: The Hardware by Louis Wheeler / Using 
Inters BPK 72 Bubble-Memory Prototype Kit, you can put together a I28K-byte bubble- 
memory board for an 5-100 bus system. 

384 Mockingbird: A Composer's Amanuensis by John Turner Maxwell IJI and 
Severo M. Ornstein / The chief purpose of this music notation editor from Xerox is to 
help composers capture their ideas by speeding up the notation process. 

403 The VU68K Single-Board Computer by Edward M, Carter and A. B, 

Bonds / You can construct a 68000-based system for under S200. 

417 Translating the SAS Language Into BASIC by Jeff Bass / A preprocessor pro¬ 
gram that translates SAS-like statements into equivalent BASIC statements permits SAS- 
iike programs to run on a microcomputer, 

437 A Software Review Method That Really \Xforks by Andrew Crtron / The group 
walk-through, a process of "playing computer" provides a workable means of correcting 
programming problems. 

442 Real-Time Clocks and PC-DOS 2*0 by David Broadwefl / A device-driver pro¬ 
gram for the clock chip on a typical multifunction board takes advantage of special provi¬ 
sions in the IBM PC operating system. 
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Revisiting the 
Luddites 

As 1984 dawns , only a small fraction of the general population of this nation owns 
or regularly operates a computer Indeed, there is still widespread concern that the 
increasing encroachment of computers into daily life carries with it the threat of sub¬ 
stantial unemployment as computers displace people on the job l We think an article 
that appeared last summer in the Wall Street Journal ("The Luddite Answer to 
Unemployment") addresses the fears of those who remain unconvinced that com¬ 
puters aren't threatening. The article was written by Bruce Bartlett , executive direc¬ 
tor of the Joint Economic Committee of Congress. We've reprinted it here because 


we think Mr, Bartlett's views deserve an 

Curran, Editor in Chief 

I n the early 1800s a group of British 
workers, concerned that the intro¬ 
duction of machinery was destroying 
jobs in the textile industry, went 
about destroying such machines in 
the hope of saving jobs. They issued 
proclamations in the name of the 
mythical King Ludd of Sherwood 
Forest and became known as Lud¬ 
dites. They still exist, although they 
no longer smash textile equipment. 
Instead, they issue dire warnings 
about how computers and robots are 
destroying jobs and will create an 
economic crisis unless the federal 
government adopts massive new pro- 
grams to absorb the new unem¬ 
ployed. 

Wassily Leontief, a Nobel laureate 
in economics, argues that increasing 
technology and automation will 
lower real incomes, as workers at¬ 
tempt to forestall technological in¬ 
novation by reducing their wages. 
Nevertheless, he sees the tide of tech¬ 
nology moving relentlessly onward, 
leaving in its wake a vast army of 
unemployed. Assemblyman Tom 
Hayden in California put the issue 
even more starkly: 

"The economy is moving toward 
dependence on machines instead of 
human labor as a means of produc¬ 
ing goods in each plant, and toward 
high-technology, capital-intensive in¬ 


even broader audience . , . . Lawrence J. 


dustries in place of older, established 
craft or labor-intensive processes. As 
this "progress' rolls on, fewer and 
fewer jobs are created per dollar in¬ 
vested. Each recovery from recession 
involves a greater investment of 
capital in expensive, high-tech in¬ 
dustry, and this in turn makes greater 
unemployment a growing likeli¬ 
hood." 

Echoing the Line 

There is, of course, not a scrap of 
evidence in either theory or history 
to suggest that technological develop¬ 
ment won't increase employment 
and real incomes today just as it 
always has. Those who suggest 
otherwise are just echoing the Lud¬ 
dite line. 

One can go back as far as Adam 
Smith for evidence. In the first chap¬ 
ter of 'The Wealth of Nations" Smith 
tells his famous story about the pin 
factory where a single worker with¬ 
out machinery "could scarce, per¬ 
haps, with his utmost industry, make 
one pin in a day, and certainly could 
not make twenty" But with the intro¬ 
duction of machinery a single worker 
could make as many as 4,800 pins a 
day. Given the number of pinmakers 
in England at that time and the de¬ 
mand for pins, such machinery 
should have created about 99% un- 
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How Cromemco plugs 

you into the 
state of the art. 


68000 and the Z-80A microproc¬ 
essors on the same board. It’s the 
easiest way to move into 68000 per¬ 
formance and still use your existing 
8-bit software. Or use Cromemco's 
Z-80A CPU board or our Z-80A-based 
single board computer. 

For selection, Cromemco can't be 
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High Resolution Color Graphics board 
to the new 512MSU, 512K byte RAM 
board. From our highly reliable Local 
Area Network interface (C-NET) to our 
wide variety of general purpose inter¬ 
face boards. And you can put them in 
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cages with our 12 amp PS-8 power 
supply to get your system into opera¬ 
tion fast. 


Cromemco offers you the most 
complete line of S-100 boards and 
peripherals in the business. These 
boards use the new IEEE-696 state-of- 
the-art standard. One-stop shopping 
can satisfy your design needs the easy 


You can build one system, or a 
hundred, exactly the way you want, 
and upgrade existing systems with a 
simple board swap or addition. And 
since we design our own boards for 
our own systems, we always take 
advantage of the latest developments 
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68000 microprocessor performance. 

Dual Processor Unit 
best of both worlds: the 


We have over 30 S-100 boards to 
fill your needs. And all are supported 
by a broad line of software. Our Board 
Products Catalog has the latest in¬ 
formation. Call today for your copy, or 
to get the name of our nearest dealer 
or distributor. Or, write Cromemco, 
Inc., 280 Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 94039. 

Tel: (415) 964-7400. In Europe: 
Cromemco A/S, Vesterbrogade 1C, 
1620 Copenhagen, Denmark. 

In the U.S., contact your local 
Hall-Mark or Kierulff distributor. 
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Editorial 


employment in the pinmaking indus¬ 
try. Obviously it did not because the 
vast increase in pinmaking produc¬ 
tivity resulting from mechanization 
so lowered the cost of making pins 
that new uses for them were dis¬ 
covered. Moreover, the increased real 
income of those who previously used 
high-cost, handmade pins increased 
demand for other products and gave 
rise to employment in other indus¬ 
tries, not the least being makers of 
machines for pinmaking. 

Another aspect of the new Luddite 
argument is that rising productivity 
is not altogether a good thing. As 
Robert Kuttner asks in The Atlantic, 
"What would happen if all the 
physical goods were produced by 
robots? The one worker who flipped 
the switch would boast astronomical¬ 
ly high productivity. What should he 
be paid? And what would everyone 
else do for a living?" Somewhat along 
these same lines I have heard mem¬ 
bers of Congress express concern that 
if productivity rises too rapidly in the 
current recovery more output will be 
achieved without reducing unem¬ 
ployment. 

Again, the flaw is static analysis- 
assuming that things won't change, 
that technology and automation 
won't change relative prices or in¬ 
comes, that the economy will essen¬ 
tially continue to produce the same 
goods in the same quantities only 
using less labor. 

One might respond by asking what 
our economy would look like without 
rising productivity. In 1910 the Bell 
System had 121,310 employees. Ap¬ 
proximately 7 million calls were 
placed that year, or 57 per employee. 
In 1981 the Bell System had 874,000 
employees, who serviced over 219 
billion calls. Had there been no in¬ 
crease in productivity since 1910 it 
would have required close to 4 billion 
employees to service that many calls. 
The result, of course, has been that 
telephones are widely available and 
calls can be made at very modest cost 
compared with 1910. This has given 
rise to vast numbers of jobs in every 
industry which simply couldn't exist 


without efficient, inexpensive phone 
service. 

While it may be obvious in the long 
run that rising productivity and tech¬ 
nological innovation create more jobs 
than they destroy, might there still be 
short-run adjustment problems to 
consider? According to two British 
researchers, J. D. Whitley and R. A. 
Wilson, who studied the employ¬ 
ment effects of technological change 
in the British microelectronics indus¬ 
try, probably not. They identify inter¬ 
related factors that contribute to over¬ 
estimates of employment loss from 
new technology. 


'Those who dwell 
on the apparent 
adverse effects of 
technological change 
on employment are 
only creating 
unnecessary fear 
and anguish among 
workers...' 


First, people tend to overgeneralize 
from particular case studies. It might 
seem obvious that a firm employing 
10 secretaries that could get the same 
work from one with a word processor 
would then lay off nine. But studies 
of firms adopting such technology in¬ 
dicate that actual job displacement 
amounts to about 10% of the poten¬ 
tial effect. In this case, therefore, only 
one secretarial position is likely to be 
permanently lost in that firm. 

Second, people tend to be overly 
optimistic about the speed at which 
new technology will be adopted. 
They imply that adopting it is some¬ 
how costless. Yet it is dear that creat¬ 
ing and implementing technology re¬ 
quires previous investment in both 
physical and human capital. 

Third, Whitley and Wilson found 
that there is a tendency to exaggerate 
the extent to which microelectronics 
represents a completely revolutionary 
technology. "Even if microelectronics 
represents the major source of tech¬ 


nological change likely to occur dur¬ 
ing the 1980s and 1990s/' they say, "it 
will need to result in a marked ac¬ 
celeration in the pace of improvement 
in productivity for it to displace labor 
faster than achieved by previous gen¬ 
erations of technological change. The 
general consensus appears to be that 
the new technology is best regarded 
as a development from previous tech¬ 
nologies rather than a revolutionary 
change" Again, the data indicate that 
the potential for job loss is much less 
than has been generally feared. 

Unnecessary Fear 

The authors might also have men* 
tioned that to the extent productiv¬ 
ity is enhanced it will forestall layoffs 
which might take place in plants and 
industries where union wage de¬ 
mands would otherwise exceed pro¬ 
ductivity growth. 

The Luddite argument has no more 
validity today than it had in 1811. 
Those who dwell on the apparent ad¬ 
verse effects of technological change 
on employment are only creating un¬ 
necessary fear and anguish among 
workers who worry they will be laid 
off. Though they may not in fact ad¬ 
vocate restrictions on the introduc¬ 
tion of technology, as the Luddites 
did, they may be sowing seeds of 
discontent which could take root in 
other ways. Already there is pressure 
for trade restrictions, industrial 
policy, plant-dosing laws and govern¬ 
ment bailouts for companies in 
declining industries. The new Lud¬ 
dite argument only adds to the 
pressure. 

All this isn't to say that some 
specific individuals may not become 
unemployed as a result of techno¬ 
logical change. Legitimate efforts 
should be made to ease their plight 
and help them find new work. But 
such instances shouldn't obscure the 
larger good to society from increased 
productivity. —Bruce Bartlett 


Reprinted with permission of the Wall Street 
Journal © 1983. Dow Jones and Co. fnc. AIJ 
rights reserved. 
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Net results are what you get with PerComNet ™ ... the 
sophisticated, user-installable local Area Network from 
PERCOM DATA CORPORATION 
PerComNet IBM" interface cards are available now to 
provide true networking capabilities for IBM and most IBM 
compatible personal computers. This includes the sharing 
of peripheral devices such as printers, modems, floppy disk 
drives, and alf PERCOM DATA High Performance PHD™ 
Hard Disk Drives. 

PerComNet provides these net results: 

- Token passing reliability. 

■ Built-in 64K FIFO buffer to speed data transmissions. 

* Signal regeneration at each node to eliminate noise, 
regardless of network size. 

■ User installation simplicity. 

* Optional NBS encription for data security. 

■ Support for simultaneous voice/data transmissions. 
Operating system compatibility for MS-DOS™, CP/MT 
UNIX™, and uNETix k . uNETix for PerComNet is distri¬ 
buted by Percom Data. 



Expanding Your Peripheral Vision 


DRIVES • NETWORKS * SOFTWARE 

11220 Pagemill Road Dallas, Texas 75243 (214} 340-5800 

1-800-527-1222 

"Does not include operating system or application software. 

PerComNet and PHD are trademaTiks of Pe-nCOm Data Corporation * TBM is a regtstered IrademarK o! international Business Machines. ■ MS-DOS is a trademark of Microsoft. Inc., 
CP-M is a registered trademark of Digital Research. - UNIX is a trademark of Bell Laboratories. - uNETix i$ -a registered trademark of Lantech Systems Incorporated. 
COPYRIGHT Peroorm Data Corporation. 19S3 * All prices, and descnplitjns Sublet to change with notice. 


If you want net results ... PerComNet Is the logical, eco- 
nomical and reliable choice. PERCOM DATA has a 
PerComNet OEM Evaluation Package" ready for your im¬ 
mediate use. The package includes all the hardware, and 
communications and file transfer utilities you need for con¬ 
figuring a network of three IBM PC computers. Package 
price is only $1695. 

To order your evaluation package or to get more information 
contact us today! 


PERCOM DATA CORPORATION 

11220 Pagemill Road ■ Dallas, Texas 75243 

Name:__ Title:_ 

Company:_ 

Address:____ 

City: -- State: . _ _ZIP: __ 

_I'd like you to send me more information. 

--I'm very interested, please have your rep call me at _ 

_I'd like to kr>ow more about your PHD Hard Disk. 


































Brilliant! 


H ere’s another brilliant idea from the makers of the 
popular MicroAngelo* * graphics board—the 
SCION PC 640. 

Whether you’re a systems developer or an end- 
user, this solidly-designed color graphics board is 
your best choice for high-resolution color graphics on 
the IBM PC, as well as many PC-compatibles. 

Here's why: 

• 640 x 480 x 16 out of 4096 colors 
• Memory-mapped for very high speed operation 
• Over 60 2-D drawing primitives, accessible from Basic, 
Fortran, C, Pascal or Assembler 

• High-level software packages available for painting, 



business gra¬ 
phics, CAD and 
slide production 
For more infor¬ 
mation on why 

Pp . ^ Tht PC640 Professional Color' board delivers 1 
D0 3. brilliant Idea, superior resolution at 610 480, and the aimulta- 

for VOU please neous use of 16 nut of 4096 colors, 

contact Jim Mather at (703)476-6100, TWX: 710-833-0684, 
or write: SCION Corporation, 12310 Pinecrest Road, Reston, 
Virginia 22091. 
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MICROBYTES 


Staff-written highlights of late developments in the microcomputer industry. 


COMDEX: IBM CLONES AND A NEW TANDY ENTRY 

Two major electronics companies, including one of the pioneers of the computer industry, jumped into 
the crowded market of IBM PC compatibles at last month's Comdex show in Las Vegas. Sperry Corp., 
inventor of the Univac mainframe, introduced its Sperry Personal Computer. Sperry says its PC is fully 
compatible with the IBM but can run 50 percent faster and can talk to both Sperry and IBM main¬ 
frames. Prices range from $2643 {one floppy-disk drive, 128K bytes of RAM, and a monochrome 
monitor) to $5753 (one 10-megabyte Winchester, one floppy disk, 128K RAM, and a color monitor). 
Lower-priced models are scheduled to be available this month... .ITT Corp. showed its XTRA computer, 
which is claimed to be operationally compatible with the IBM PC. Major features of the XTRA include a 
mouse, 128K to 640K bytes of RAM, color graphics, a processor-unit footprint 30 percent smaller than 
IBM's, and prices about 5 percent lower than comparable IBM units. . . .Radio Shack introduced its 
Tandy Model 2000, an MS-DOS system using an 8-MHz Intel 80186 central processor instead of the 
4.77 MHz 8088 of the IBM PC and look-alikes. The Model 2000 retails for about $3000 with two disk 
drives and a monochrome monitor or $4400 with a 10-megabyte hard disk. .. .Radio Shack also 
announced that it will support the Ovation software package for the Model 2000. Ovation is a mode¬ 
less word-processor, spreadsheet, information-management, graphics, and communication package. 

COMDEX: A HARDWARE DATABASE HELPER 

Cogent Data Technologies borrowed an idea from the mainframe and minicomputer worlds to develop a 
back-end processor for database processing in multiuser systems. Its Database Machine— a card for the 
IBM PC, XT, and 3270-PC —incorporates Winchester control, database commands, and a multitasking 
operating system. Using an on-board 80186 chip as a coprocessor allows 64K-byte files to be written in 
just over a tenth of a second, Cogent claims. One card will be needed for each hard disk in a network 
and will cost from $1500 to $1700. 

COMDEX: INTEGRATED SOFTWARE 

Among the many integrated software packages making their debuts were 20/20 from Access Technol¬ 
ogy Inc. and DayFlo Inc.'s Personal Information Manager. 20/20 will run on numerous micros, minis, and 
mainframes. It incorporates spreadsheet modeling, graphics, data management, scheduling, text 
processing, and interfaces to external programs. It will sell for about $500. . . .DayFlo allows free-form 
data entry, revision of formats of existing files, word processing, note-taking, forms design, and integra¬ 
tion of external programs such as spreadsheets. It runs on the IBM PC and costs $495. 

COMDEX: OPERATING SYSTEMS 

Digital Research Inc. introduced two new versions of Concurrent CP/M, a generic version for OEMs and 
an IBM PC end-user version featuring windowing. DRI says the OEM version is compatible with PC-DOS 
and supports DR Soft/Net, networking software also introduced by DRI at Comdex. The end-user 
package will be available through April 1 at promotional prices starting at $150. . . .Cosmos Inc. 
announced that it is now an authorized Pick system licensee. Cosmos was showing its Revelation 
relational database-management system for the IBM PC. The Revelation system allows both MS-DOS 
and Pick applications to run on the PC. (Pick Systems, the developer of the program, will offer an 
implementation for the IBM PC XT sometime this quarter.) 

COMDEX: A 32-BIT MICRO 

Silicon Valley Micro Inc. introduced two 32-bit portable computers with some IBM PC compatibility. De¬ 
scriptively named the $5000 Model and the $10,000 Model, each features both a National Semicon¬ 
ductor NS32032 microprocessor and an Intel 8088, an 80-column thermal printer, a 9-inch, 80 by 25 
monitor, a Unix subset and MS-DOS, and serial and parallel ports. In addition, the $5000 Model has 
two half-height 360K-byte floppy-disk drives and 512K bytes of RAM. The $10,000 Model adds a 
140-megabyte hard disk, a Vi-inch 60-megabyte tape drive, and 2 megabytes of RAM. 
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MICROBYTES 


COMMITTEE ON IN FLIGHT COMPUTER USE WAITS FOR TEST RESULTS 

"Very few airlines that allow portable computers on their planes have actually tested them," said 
Andreas Fraga, chief avionics engineer at Eastern Airlines, after the December meeting of SC-156, the 
committee studying potential hazards portable computers might present to airplane navigation equip¬ 
ment, Convinced that "ignorance is our worst enemy," Fraga wants testing before portable computers 
are used in planes. One possible result of the study might be a list of approved computers that flight 
attendants could refer to. Only three computer manufacturers and five airlines sent representatives to 
the meeting. Committee SC-156 of the Radio Technical Commission for Aeronautics meets again 
February 28-29 in Washington, when preliminary test results may be available. 

APPLE ANNOUNCES INTEGRATED SOFTWARE, HARD DISK FOR THE APPLE He 

Apple Computer has unveiled Apple Works, a $250 integrated software package for the Apple He that 
includes a word processor, a database manager, and a spreadsheet. A similar program for the Apple III, 
called III E-2 Pieces, will be available this month, Apple also announced that the Profile, a 5-megabyte 
hard-disk drive previously available only for the Apple 111 and the Lisa, will be available for the Apple He 
for under $2200. 

INMOS ANNOUNCES A 32-BIT 10-MIPS "TRANSPUTER" 

Inmos Corp. has announced the IMS T424 transputer, a 32-bit microprocessor with 4K bytes of on-chip 
high-speed (50-nanosecond) RAM. Inmos says the transputer will execute an average of 10 million 
instructions per second. 

UNIX ADDED TO DEC PROFESSIONAL, IBM PC XT, AND APPLE USA 

The Santa Cruz Operation Inc. announced that it will market Microsoft's Xenix operating system for the 
IBM Personal Computer XT, the Digital Equipment Corporation Professional 350, and the Apple Lisa for 
$595 to $795. 

Digital Equipment Corp. announced PRO/V7M, based on Unix version 7, which will cost $695 for its 
Professional Computer. 

FOUR COMPANIES OFFER IBM COMPATIBLES WITH EXTRA FEATURES 

Seequa Computer Corp. and Intertec introduced dual-processor IBM-compatible computers, both with 
8086 and Z80 processors. The Seequa XT includes a 10-megabyte hard disk for $3995, without a 
monitor Intertec's HeadStart, with a 314-inch floppy-disk drive, is priced from $3495, North Star 
Computers Inc, and Onyx Systems Inc. introduced multiuser 80186-based computers. The North Star 
Dimension allows up to 12 users to access the system, which includes a 15-megabyte hard disk and 
two workstations for $7000. Onyx's 186 Series allows multiple users to use Concurrent CP/M-86, or a 
single user may use MS-DOS; a single-user system is $4495. 

NANOBYTES 

Dysan Corp. is entering the software publishing business in an effort to enhance the market position of 
314-inch disks and drives. Dysan plans to enhance and standardize the documentation of the top 100 
software packages and market them on 3% -inch disks. . . .Tandon Corp. announced that it will begin 
selling 10- and 15-megabyte hard-disk subsystems to IBM Personal Computer users through dealers. 
Previously Tandon sold products only to manufacturers. , . .Digital Research Inc. has announced a 
FORTRAN-77 compiler that was developed using a new technology DRI says will enable it to develop 
and translate compilers more quickly than in the past. . . .Tri-Data has unveiled the Oz Guardian, a $750 
modem that verifies passwords before permitting access to a system. The modem may be programmed 
to hang up and call back the phone number associated with that user. , . .Softech Microsystems Inc, 
has announced a family of network software products based on its p-System operating system. Initially 
available for Corvus's Omninet, software for up to eight users costs $750. . . .Eastman Kodak has 
announced that it will manufacture and market Drivetec's high-density 5%-inch disk drive for use in 
image storage and analysis applications. Kodak hopes to use its Isomax high-density disk with the drive, 
which can store 2.8 megabytes of data on a high-density disk, , , .Lotus Development Corp. is reportedly 
working on a version of its popular 1-2-3 spreadsheet program for Motorola's 68000 microprocessor. 
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Introducing 

The ComputerThat Blew 
Their Socks Off At Comdex. 






HeadStart” is the smallest, smartest, fastest, most powerful 
business computer you can buy And networkable up to 255 
user stations. 

Fast? HeadStart’s RAM Disk concept permits nearly 50 
times faster response than conventional microcomputers. 8 or 
16 bit and up to 1 megabyte of user memory 

For more information, call or write: Intertec, 2300 Broad 
River Road, Columbia, SC 29210. Phone 803/798-9100. 


intertec 





Introducing COM PAQ PLUS, 
the first high-performance portable 
personal computer. 


T he makers of the COMPAQ™ 
Portable Computer, the indus¬ 
try standard, announce another 
breakthrough-the COMPAQ PLUS™ 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers the 
power of an integrated ten-mega byte 
fixed disk drive in a portable. You get 
problem-solving power that no other 
personal computer can match. 

Plus a bigger payload 

How much is ten megabytes? 

Enough to tackle jobs that can't be 
conveniently handled on most personal 
computers. 


Information that would 
fill your company's ledgers am 
he stored on the fixed disk drive of the 

COMPAQ PLUS. 


A mailing list of 100,000 names, 
addresses, cities, states, and Zip codes. 

A full year of daily prices for every 
stock on the New York exchange. 

Inventory records on a quarter mil¬ 
lion items. 

The entire San Francisco phone 
book. And room left over for Peoria, I 

The fixed disk drive keeps all the A 
information seconds away, ready to j| 
be searched, sorted, retrieved, ana¬ 
lyzed or updated. 

Plus better use of your time 

The integrated fixed disk drive will 
store programs. That means your most 



used programs and data can be perma¬ 
nently kept in the COMPAQ PLUS, 
ready to call up and run. 

With programs permanently stored, 
the COMPAQ PLUS becomes a well- 
informed traveling companion, a tool 
to help you apply your best thinking 
anytime, anywhere* 

You could store a complete library of 
accounting programs on the disk- 
payables, receivables, general ledger, 
and payroll—u/ith the company's 
books. 

You could store an inventory control 
program with your inventory records 
and a list management program with 
your mailing list and a filing program 
with your personnel files. 

The COMPAQ PLUS is also 
equipped with a 360K byte diskette 
drive for entering new programs, copy¬ 
ing data files, and making backup 


Plus more programs 

More programs means more 
versatility. And the COMPAQ 
PLUS is impressively versatile 
because it runs all the popular 
programs written for the IBM* 
Personal Computer XT, avail¬ 
able in computer stores all over 
the country. And they run as is, with 
no modification whatsoever. 

And the high-capacity portable mul¬ 
tiplies the productivity of every pro¬ 
gram it runs. Your inventory and its 


The COMPAQ 
PLUS rum &!l 

the popular pixy 

grams written for the 

JJ9M Persona! Computer XT 


control programs can go with you to 
the factory. Your books and your 
accounting programs can go with you 
to a board meeting. Your building specs 
and your project management pro- 
jframs can go with you to the construc¬ 
tion site* 

You're buying a computer to solve 
problems. Why not have more 
problem-solving programs to choose 
from? 




Specify 
designed shock 
isolation system protects the fixed 
disk from jolts. 

Plus a traveler’s toughness 

Life can be tough on the road, A true 
portable has got to be tougher. The 
COMPAQ PLUS is. 

Its integrated fixed disk drive is unique, 
designed specifically to travel. Rough 
roads and hard landings don't bother it 
because of a specially designed shock 
isolation system that protects the disk 
from jolts and vibration. 

All the working components are 
surrounded by a uniquely cross- 
membered aluminum frame. This 
structure, common in race car 
design technology, strengthens it 
side-to-side, front-to-back, and top- 
to-bottom. 

The outer case is made of LEXAN*, 
the same high-impact polycarbonate 
plastic used to make bulletproof win¬ 
dows and faceplates for space suit 
helmets. 

Does a portable personal computer 
really have to be this tough? Take 
a good look at your briefcase and 
then decide. 
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Plus ease of use 

The COMPAQ PLUS is big where it 
counts. 

The display screen is big. Nine inches 
diagonally. Big enough to show a full 
Z 5-line-by-80-character page that's easy 
to read even if you're leaning back in 
your chair. 

The keyboard is full-sized and 
typewriter-style for easy control. 

With its built-in display, the 
COMPAQ PLUS makes a smooth, 
low profile on your desk, not an ob¬ 
stacle that you have to talk around. 

Plus an easy way to get started 

If you're buying your first personal 
computer and you're not sure how 
much capacity you need, your choice 
is easier now. 

Start with the COMPAQ Portable 
with single or double 320K byte disk¬ 
ette drives* If you need more capacity 
later, upgrade to the COMPAQ PLUS 
A conversion kit is available that 
turns the COMPAQ Portable into a 
COMPAQ PLUS, complete in every 
detail and capability. 

Plus a lot more 

The COMPAQ PLUS also works with 
optional printers, plotters, and com¬ 
munications devices designed for IBM's 
personal computer family. 

It has two IBM-compatible slots for 
adding optional expansion boards. 
With companion programs, they'll let 
you share information with a network 
of personal computers in your office, 
communicate with your headquarters 
computer files while you're away, or 
add memory capacity if your needs 
grow. 

The COMPAQ Portrzhie, the industry standard 
in portable personal computers * y 


The problem-solving power of a high- 
performance desktop personal computer con 
now go where you need tt. 


It's got high-resolution graphics and 
text on the same screen. A detached 
keyboard. Programmable function 
keys. Expandable memory. Dozens of 
other features that simply make it do a 
better job of personal computing. 

And when you see all that the 
COMPAQ PLUS has to offer, you'll 
be pleasantly surprised by the price. 
The fact is, it costs hundreds less than 
comparably equipped desktop personal 
computers. 

See the first high-performance porta¬ 
ble personal computer. The COMPAQ 
PLUS—performance, programs, pro¬ 
ductivity. Plus problem-solving power. 

The new COMPAQ PLUS, the first high- 
performance portable personal compu ter. y 


COMPAQ PLUS 
Specifications 

Storage 

□ One integrated 10-megabyte fixed 
disk drive 

□ One 360K byte diskette drive. 

Software 

□ Runs all the popular programs 
written for the IBM XT. 

Memory 

□ 128K bytes RAM, expandable to 
64QK bytes 

Display 

□ 9-inch diagonal monochrome 
screen 

□ 25 lines by 80 characters 

□ Upper- and lowercase high- 
resolution text characters 

□ High-resolution graphics 

Interfaces 

□ Parallel printer interface 

□ RGB color monitor interface 

□ Composite video monitor 
interface 

□ RF modulator interface 

Expansion board slots 

□ Two IBM-compatible slots 

Physical specifications 

□ Totally self-contained and 
portable 

□ 20" W x 8Vz"H x 16 "D 


For the name of the 
Authorized Dealer nearest 
you, call 1-800*231-0900* 


COMPAQ Computer Corporation 
COMPAQ™ and COMPAQ PLUS™ are trademarks of 
COMPAQ Computer Corporation. 

IBM® is a registered trademark of International Business 
Machines Corporation. 

LEXAN® is a registered trademark ofGeneral Electric Company. 




comPAa 
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Get the 

total 

picture. 


Improve your present computer 
system with a high-resolution 
color monitor from NEC. 


NEC's JC-1216 givesyou the highest 
resolution you can get in a color 
monitor. And it can reproduce as 
many different colors and shades as 
the best microcomputers can gen¬ 
erate, Compatible with a wide 
variety of computers, including IBM, 
Zenith; H-P/ and others, including 
NEC's own PC-aOOO and PC-8800. 

Compare these specs with your 
present monitor: 


12-inch diagonal screen 


RGB input signal with TTI_ level 


Switchabie Pos/Neg display 
characters 


80-character, 25 line display 


640(H| x 240|V) resolution 


8x8 dots, 10MHz video 
bandwidth 


NEC CG-9T cable required 


Productivity at your fingertips 


NEC Home Electronics (U.S.A.J, Inc, 
Personal Computer Division 

T40T Estes Avenue 

Elk Grove Village, II60007 

(312)228-5900 

NEC Corporation, Tokyo, Japan 


Letters 


In Praise of the Morrow 

I have just finished 'The Morrow Micro 
Decision" (October, page 306) by Tom 
Wadlow. As the satisfied owner of one of 
these fine machines, I must take excep¬ 
tion with a few of his statements. 

A user does not have to suffer the in¬ 
dignities inflicted by the Control key. This 
is the only review on the Morrow that I've 
read (and I've read at least three others) 
that does not mention that Morrow offers 
two terminals. The more expensive ter¬ 
minal has a much more professional 
"feel"; the Control key is located beside 
the Lock key. 

I agree with the complaint about the 
ports. However, the latest advertisements 
show that a parallel port has been added. 
Didn't the author get the latest informa¬ 
tion before writing his review? The 
MD-11, another recent introduction, 
should also have been mentioned. It 
offers hard-disk storage. 

As a first-time microcomputer user, I 
found the documentation quite adequate. 
Perhaps Mr. Wadlow would prefer Apple; 
as far as 1 know, you still have to pay ex¬ 
tra for its documentation. As far as con¬ 
figuring the terminal, I cannot imagine a 
dealer who would not assist in this ad¬ 
mittedly distasteful task. 

My only real complaint is that I am still 
waiting for the database manager. 

I guess the Morrow ads are correct; 
maybe it does take a special breed to 
recognize the value of the Morrow ma¬ 
chines. 

Gregory Diehl 

Data Processing Consultant 

2561 Hungary Spring Rd. 

Richmond, VA 23229 


Two other major microcomputer pub¬ 
lications reviewed the Morrow Micro 
Decision small-business computer in 
September. Based on these reviews and 
my own 11-month experience as an MMD 
owner, I can only conclude that Tom 
Wadlow's October review was superficial 
because of an impending deadline. 

In any case, I believe Mr, Wadlow 
seriously underestimated a machine that 
may be the best buy available for the first¬ 
time business user uninterested in 
portability. 

I have tried in vain to explain to col¬ 
leagues the utility of the MMD's "virtual- 


drive" feature for saving files when con¬ 
fronted with a filled-up disk, for copying 
files from one disk to another without 
leaving Wordstar, and for other ways to 
avoid a few of the irritations that plague 
users. 

I appreciate the CP/M interrupt that 
allows me several tries at a BDOS (basic 
disk operating system) error before giv¬ 
ing up and retreating to the operating sys¬ 
tem. Although I'm sure other manufac¬ 
turers could offer these BIOS (basic input/ 
output system)/BDOS modifications, I 
know of no other under-$2O0O microcom¬ 
puter that does. Do any over-$2000 ma¬ 
chines offer them? 

Similarly, I've found the disk-emulation 
feature convenient; friends and coauthors 
with Osbornes or IBMs simply mail me 
a disk if they don't have a modem. I wish 
Mr. Morrow had included a disk-format- 
ting option as well, so I wouldn't have to 
stockpile supplies of my friends' disks. 

In the only "benchmark" in the review, 
Mr. Wadlow says the bundled Correct-It 
spelling checker is slow in "loading and 
sorting," based on his "test" of a single 
sentence of 14 words. As anyone who has 
used various spelling checkers knows, 
most of the time in operating these pack¬ 
ages is spent checking the sorted object 
file against the master dictionary. My own 
"test" (without leaving Wordstar, thanks 
to the MMD virtual-drive feature) found 
that Correct-It took only 5,6 seconds to 
Toad and sort" this 334-word letter. It 
then took another 75 seconds to check 
each of these words against its 36,000- 
word dictionary. Given what a spelling- 
checker does, 1 submit that this is not 
slow. 

Mr. Wadlow may have revealed himself 
as a dedicated "Selectric" keyboarder 
when he complained about the location 
of the Control key on the MMD keyboard. 
As in almost all Lear-Siegler ADM ter¬ 
minals, the Control key is conveniently 
located in an easily learned position, im¬ 
mediately below the Z key. But those 
used to stretching beyond the left-hand 
shift key (as on Apples, IBMs, and many 
other terminals) will have trouble ad¬ 
justing. I can assure Mr. Wadlow that the 
only drawback to an experienced user is 
the difficulty of making a one-hand 
stretch to achieve "CtrlY" (line-delete in 
Wordstar), and I have often thought of 
this as fortunate. 

My fellow members in the Morrow 
Micro Decision Users Group have found 















Videoterm” The Best Selling 80-column Card For Apple* 

^ - 

By the end of 1982, the Videoterm had outsold all other 80-column cards two to one. Today, the 
/ideoterm continues to be the standard for the Apple ][ and Apple ]( plus. This is the ideal 
^0-column card for word processing, spreadsheets, and other business applications. 

/ith the Videoterm, you can display your text with a 7 x 9-dot matrix which provides 
jpper and lower case letters with true descenders. The single-wire shift mod is 
also supported. The Videoterm will list both Integer and Applesoft BASIC pro¬ 
grams using all 80 columns without splitting keywords. The popular ESCape 
Sequence editing capabilities and a stop-list function using Control-S 
ire supported. If you install the Videoterm in Slot #3, it will automat 
Ically be used by Pascal and CP/M, since these operating systems 
Recognize the Videoterm as a standard video display terminal. 

Ipple He Kit 

[his kit contains an OPTIONAL Videoterm firmware and a rede¬ 
signed softswitch for the Apple lie. This OPTIONAL firmware is for a 
BASIC programmer and includes: NORMAL, INVERSE, HOME, and lower 
base entry of BASIC commands. 

[he Videoterm has no trouble keeping up with 1200 baud modems during normal printing or scrolling. The Videoterm is 
pot compatible with cards plugged into the auxiliary slot of the Apple lie. For this situation, we recommend the 
JltraTerm display card. 

fideotemi Utilities Disk 

The six programs on the Videoterm Utilities Disk will complement the creativity of the 80-column screen. This disk con¬ 
tains: 

GRAPHICS TEMPLATE — Create a business form in 80 columns 
SCROLL UTILITY PROGRAM—Set a window in 80 columns PASCAL DEMONSTRATION PROGRAMS 
FONT EDITOR—Create new character fonts VIDEXGRAPHICS—Provides MID-RES Graphics in Pascal 

BEAD SCREEN—Read characters from screen locations MID-RES GRAPHICS—Graphics in 80 columns 



Alternative Characters 

Spanish 

• o '* %r -- ***' 

t N l ¥19 

French 

Ea°9i*eue 

[he Videoterm comes with ASCII 
btandard character set. There is a 
second socket for an alternate 
character set. You may choose 
rom foreign languages, inverse, 
underline, APL language, symbol 
math and Greek), and line drawing 
graphic character sets. 


Circle 370 on inquiry card. 

Iippte is s registered trademark of Apple Computer's, 
. Videoterm is a Irademark of Videx, Inc. 


Soft Video Switch 



The Soft Video Switch knows 
whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of video-switching 
so you don't have to. 


Switchpiate 


Some programs 
(especially those that 
use Run-Time Pascal) 
write directly to the 
40-column text page and 
do not use standard 
video-switching pro¬ 
tocol. For these pro¬ 
grams, the Switchpiate 
allows you to easily tog¬ 
gle to the 40-column 
video output. 


Videx 
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1105 N.E. Circle Bivd. 
Corvallis, OR 97330 
503-758 0521 






















Letters 


many ways they can use the Micro Deci¬ 
sion as a fully equipped, low-cost solu¬ 
tion to business needs. 1 only hope BYTE 
will assign a more sophisticated reviewer 
to Mr Morrow's latest offspring, the 11- 
megabyte/128K/$2745 MD-11 (with 
bundled software, of course)* 

Andrew J, Boots 
2619 Washington Ave* 

Chevy Chase, MD 20815 


In "The Morrow Micro Decision" Tom 
Wadlow states that, 'The basic drive is 
single-sided single-density and stores 
about 200K bytes," T do not think this can 
be true because my machine has single¬ 
sided double-density disks on it. They 
hold only about 20OK bytes. 

He implies, at the end of the same para¬ 
graph, that programs written for the IBM 
PC can be run on the Micro Decision, 
This statement, the way it is worded, is 
inexcusable from a reviewer How can one 
run a program written for a 16-bit ma¬ 
chine on an 8-bit machine? While the for¬ 
mat is readable, unless the program is 
written so that the Z80 can read it, it is 
unusable. 

Also, he should have admonished peo¬ 
ple to be careful with any compatible soft¬ 
ware, re,. Xerox 820, Osborne 1. These 
program formats are usable only if there 
has been no configuration in the software 
that addresses the hardware ports, etc. If 
they are not written to be transportable, 
they will not work. Most of the software 
manufacturers that I have contacted are 
not sure if their Xerox or Osborne formats 
will run on the Micro Decision. If they 
don't, you may lose the price of the soft¬ 
ware, unless you can go inside and re¬ 
write that part of the software, 

T don't know where Mr Wadlow got his 
prices, but an ad in the same issue lists 
different prices for the MMD. But the 
point of his article that really made me 
mad was his assessment that "The Micro 
Decision would make a good second 
computer for people who are familiar 
with CP/M systems or for those who have 
had experience with computers" Because 
I do not fall into either category, I have 
to interpret that Mr* Wadlow thinks the 
system would not be good for me. How¬ 
ever, I did not have any trouble with the 
MMD* I found the turnkey menus to be 
invaluable. Had I purchased a system that 
was not supported in the way the MMD 
was, I would probably have been turned 
off by computers. Instead, I am enthus¬ 


iastic about them. I have learned the 8080 
assembly language and have started 
writing many programs. I would not 
hesitate to recommend the MMD to 
someone who had never laid hands on 
a computer system before. In all fairness, 
I think that Mr. Wadlow's evaluation was 
somewhat biased simply because he was 
not a novice user* 

David M* Gambs 
2612 N.E* Skidmore 
Portland, OR 97211 


Tom Wadlow responds: 

In my opinion , the purpose of a review is 
threefold: first , the equipment should be 
reviewed to see if it lives up to the manufac¬ 
turer's claims ; second , the equipment should 
be compared with the competition and its 
merits and faults should be brought to light; 
and third , a machine should be examined to 
see if it is all it should be—i.edoes it have 
any serious design errors? 

I seem to have stepped on some toes with 
my review of the Micro Decision. Non-Micro 
Decision owners said they appreciated the 
review because it suggested things they should 
watch out for when purchasing any machine. 
Micro Decision owners' opinions were mixed , 
Some said the machine was a mistake and they 
would not recommend it to anybody. Others 
think it's the best thing since peanut butter. 
I think it is a good machine with some prob¬ 
lems that should be examined out in the open, 
not hidden under the gloss of an undercritical 
review. 

Terminals: 

The BYTE article pipeline is unfortunately 
long and , as you can see , this sometimes causes 
problems. The system I received from Morrow 
had an ADM-20 terminal , and Morrow was 
not supporting the Liberty at the time. I had 
never touched a Liberty (I have since) and 
therefore could not make any comments about 
it , 

Keyboard: 

Over the course of my career ; I have exten¬ 
sively used approximately 25 different key¬ 
boards ranging from keypunches and teletypes 
to my current Lisp Machine keyboard (which 
has seven different kinds of shift keys , any 
combination of which may be and often is used 
with a single alphanumeric character). The 
issue of the "best" keyboard is touchy. I will 
simply settle for saying that the ADM-20 key¬ 
board is far from the "best." The Liberty is 
much better. 


Compatibility: 

If you read the first paragraph under Disk 
Storage in my article, you will see that I did 
not say that programs written for the IBM- 
PC can run on the Micro Decision. 1 said that 
conversion programs to run on the Micro 
Decision that allow you to read IBM PC disks 
(which implies text files only since binary files 
would be useless to the MMD) are available. 

MD-11: 

The MD-11 was announced just shortly 
before the October issue of BYTE hit the 
stands. And prices can change dramatically 
over the large fraction of a year between sub¬ 
mission of an article and its publication. 

I still stand by my review. 


Name Change 

We appreciate David Fiedler's mention 
of us in the table accompanying "The 
Unix Tutorial, Part 2" (September, page 
257)* However, we changed our name 
from Unisoft Inc. to Unicorp Software 
Inc., to avoid confusion with Unisoft Sys¬ 
tems Corp. of Berkeley* Also, there was 
a typographical error in our phone num¬ 
ber. The correct number is (212) 307-6800, 
not (212) 327-6800 as published. 

Mark Pearson 
President 

Unicorp Software Inc. 

303 West 42nd St* 

New York, NY 10036 


Unix Update 

In my recent article on Unix typesetting 
("Typesetting on the Unix System," Oc¬ 
tober, page 253), 1 did not want to sound 
negative about either Scribe or TEX, nor 
did I intend to portray any formatting 
system as being better than the others. 
There is at least one factual error in the ar¬ 
ticle: TEX does not require non-ASCII 
symbols, but rather provides an alter¬ 
native to using them {various escape 
sequences). 

Good documentation —The TEX Book— 
was scheduled for publication by Addison- 
Wesley in late 1983. TEX is actually writ¬ 
ten in WEB, a Pascal preprocessor lan¬ 
guage that is capable of producing code 
for a wide variety of machines, A new 
macro package to produce tables (a TBL 
equivalent) and a set of bibliographic for- 
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25 Mb the hard way. 


Cff 


25 Mb the Rana way. 
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mats (using a Scribe-like database) are 
now available. 

There are two important ways in which 
TEX surpasses troff when measured by 
traditional typesetting standards. First, 
TEX provides kerning, whereas troff does 
not. Kerning is the moving of small let¬ 
ters underneath large overhanging letters, 
as in the digraphs To and Ve. Second, 
TEX and Scribe allow for different design 
sizes, while troff has width tables for only 
a single design size. Traditionally, good 
type designers always drew several varia¬ 
tions of a single typeface to suit the op¬ 
tical requirements of different print sizes. 
Current trends point back to this 
tradition. 

Bill Tuthill 
I m a gen Corporation 
2660 Marine Way 
Mountain View, CA 94043 


The Model 4's Hitches 

All in all, I was quite pleased with 
Rowland Archer Jr.'s review of the new 
Radio Shack TRS-80 Model 4 (October, 
page 292). I recently purchased a 64K-byte 


two-disk-drive version myself, and 1 am 
glad that I did. However, as with all 
things electronic, there are always a few 
hitches and glitches and compromises. 
Some of the problems with the TRS-80 
were covered in the Archer article; how¬ 
ever, there are a few niggling gripe points 
that he either failed to uncover or simply 
omitted for lack of space. 

For one thing, there is the matter of the 
on-board speaker and the sound that can 
be generated with a new statement in 
TRSDOS 6,0.1 defy anyone to find a ref¬ 
erence to that statement and the method 
for its use in either the BASIC section of 
the Disk System Qumer's Manual or in the 
Radio Shack Model 4 Quick Reference 
Guide . (Or, for that matter, in any other 
piece of documentation that comes with 
your new computer.) In order to be able 
to make use of this feature, I had to con¬ 
tact my dealer, who in turn had to call the 
nearest Radio Shack Computer Center, 
who then informed us of the following; 

1) The proper statement syntax is 
SOUND X,Y where X is the pitch and Y 
is the duration. 

2) The permissible range of values for 
pitch is 0-7, 


3) The permissible range of values for 
duration is 1-31. 

He then gave us the following program 
with which to provide ourselves with a 
demonstration of the Model 4's sound¬ 
making capabilities: 

10 FOR X = .l TO 7 STEP .1 
20 PRINT X 
30 SOUND X,1 
40 NEXT X 
50 END 

Unfortunately, I was not impressed. 
This feature, with its limited ranges of 
both pitch and duration, is less than 
useless. Radio Shack could have omitted 
it and no one would have missed a thing. 
Fortunately, one is still able to generate 
a regular range of TRS-80 sound through 
the previous method of sending the ap¬ 
propriate values to an output port. {After 
doing some reading about the Job Con¬ 
trol Language features of the Model 4, I 
realized that the primary reason foT the 
inclusion of this piddley sound capabil¬ 
ity was for use as an alerting device when 
the computer is being used for a multi¬ 
plicity of different processing tasks in a 
business or other office environment.) 


ALF COPY SERVICE 

1315F Nelson Street Denver, CO 80215 (303) 234-0871 

FAST • RELIABLE • LOW COST 

If you produce software, ALF’s disk copying service is the quick, 
convenient answer to your duplication needs. Most orders are shipped in 
less than a week. Every disk we copy is verified bit by bit and guaranteed 
100% flawless. 

We can copy virtually any soft-sectored mini format. Standard 
formats: Apple II (including nibble-copy proof, double-boot, and fast load), 
Apple III, Atari, IBM PC, Kaypro, NEC PC8000, Osborne, TRS-80 I and III, 
Zenith Z-90 and Z-100, and more. Copy protection is available for most 
formats. 

Our "no frills" pricing means you don't have to buy extras you don’t 
need—set-up charges start at $10, and copying charges are 30$ to 40$ per 
side. (See blank disk prices at right. Minimum: 50 copies.) Quantity dis¬ 
counts available for large orders. 

Of course, we have the frills too: label application, 3-hoie vinyl pages, 
printing of labels and sleeves, shrink packaging, heat sealing, and much 
more. We can put your product in a customized package—vinyl folder or 
IBM-style binder/slip case—for a low price in small or large quantities. 

ALF is one of the oldest and most trusted names in the duplication 
business. ALF designs and manufactures copying machines that other 
copying services and software publishers around the world rely on every 
day. Our complete understanding of duplication technology assures you 
of the finest reproduction available. 

We’re eager to solve your duplication and packaging problems— 
whether you want one service or a total package. Give us a call 
today! 


BLANK DISKS 


ALF buys large quantities of 
disks for our disk copying service— 
and we can pass our savings on to 
you. If you’re buying hundreds of 
disks, ALF is your ideal source for 
top quality disks at a reasonable 
price. We buy our disks in bulk 
packages, avoiding the expense of 
fancy printing and labeling. 

The disks listed below are 5 1/4", 
single sided, double density (except 
as noted), unlabeled, with hub re¬ 
inforcement ring. Other disks are 
available, call for details. 


3M 

MEMOREX 

NASHUA 

NASHUA 

(single density) 

VERBATIM 


$165 per 100 
$165 per 100 
$160 per 100 
$140 per 100 

$190 per 100 


Without sleeves: add $2.50 
shipping per 100. 

With tyvek sleeves: add $7 plus 
$2.50 shipping per 100, 

Packed in boxes of 10 with tyvek 
sleeves: add $15 plus $3.00 
shipping per 100. 
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Introducing the First 2.5 Mb 
Minifloppy Drive. 


Isn't it just like Rana Systems to introduce a 
floppy disk drive for the IBM® with the mass 
storage benefits of a hard disk, plus the 
floppy’s strength of removable media. The first 
minifloppy that stores an incredible 2.5 mega¬ 
bytes on a single diskette. Imagine, storing a 
word processor, a spelling checker, mailing list, 
and dictionary on one floppy. With megabytes 
to spare. 

Rana’s new drive needs only 10 floppies to 
give you all the capacity of five 5-megabyte 
hard disks. And that's not the limit. In fact, there 
is no limit. Like any floppy with its removable 
media, you can use diskette after diskette to 
increase your storage. Our expanded capacity 
disk drive not only acts like a hard disk, it also 
serves as an ideal back-up for one. 

And that’s just the beginning, because 
Rana's drive introduces totally new “closed 
loop servo" minifloppy technology making the 
drive insensitive to temperature or humidity. 
Rana's controller card can be used with stan¬ 
dard internal drives also, so you don't have to 



use an additional slot. Our drive comes with its 
own power supply, software enhancements for 
PC-DOS 2.0 and 1.1, and CP/M-86® and a box 
of diskettes. Everything you'll need to make 
your IBM operate to its maximum potential. 


The new 2.5 megabyte minifloppy drive, 
available first for the IBM® PC and XT and soon 
for the Apple® It's Rana's latest proof that to 
stay a step ahead, you've got to lead the way. 



Always a step ahead. 

RanaSystems 


21 300 Superior Street. Chatsworth CA 91311 213:709-5434 For deader inform,ilion call toll tree 1 -800*421 220? In California Only ca<i i -800- £62-1221 Source Numper TC~-k5-l Available a* al 
participating Compute hand stores and of he* ine compute* dealers See us ai Comdev Boofh **326-427 Circle 3S0 on inquiry card 

a ISM is a registered trademark of International Business Machines, inc •:«> CP/M-B6 is a registered trademark gf DegjLU Research Apple •> 4 registered trademark gt Apple Commutes i'-u 
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The new 384K Quad board 
by Quadram is the most 
comprehensive board you can 
buy for the IBM PC or XT. Now 
with added hardware features 
and advanced software. But 
our same low price. 

NEW EXPANDED QUADBOARD 

Quadboard now delivers 9 of 
the most needed PC functions/ 
features. To let you get the 
most out of your Personal 
Computer. And help 
you work better and 'H 

THE WORLD'Sy.^ m ■ 

DEC*7* CEf I thill are standard on the 

JDD& M kJL^L^Ljilw new Quadboard: 

■ Mt IF 'r'Ff-'F FUjr/^T^F^lAf * Parallel Port; With the 

MULTIrUNL IIUN new Quadboard .you 

L JL wX TwUVmr get a Parallel Port. Perfect 
D/J/1 Dl) IQ hit 11/1/ for operating most printers 
L;Url/U/ ikJ imxsww and other parallel devices. 


EVEN BETTER ’ 


Serial Port: There's 


a Serial Port, too. Fully program¬ 
mable. use it to connect to plotters, 
modems, and other serial devices. 

• Chronograph: And Quadboard's 
Chronograph (Real-time clock/ 
calendar) keeps your system's 
clock up-to-date. 

• Game Port: The new 
Quadboard has an IBM 

. compatible Came Port. 

Plug in 3 joystick or 
| game paddles, and fire 
BHk away. 

• I/O Bracket: 
h W Quadboard now 
comes with a special 
I/O bracket. Use it to 
organize your expansion 
port connectors. Snaps right 
onto the back 
of the PC. 







QUADRAM QJJ^UTY 




IBM is a registered trademark of Internationa] Business Machines, 


QUADRAM 


CORPORATION 

An inreM-gem Sy&rems Campifiv 


4355 International Blvd./Mofcross. Ga. 30093 
(404} 923-6666/TWX 610-766-4915 {QUADRAM NCRS) 


1NTERQUADRAM In Europe 


Inlerquadram, Ltd. 

442 Bath Road/Slough, England 

Inlarquadram GmbH. 

FASANENWEG 7/6092 Kelaterbach/Wesl Germany 

imerquadram S.A.R.L. 

41 Rue Ybry/92522 Neullly/France 
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Features/ 

Functions 


Quadboard 


SixPakPlus 


Memory 

Available 


0384K 


CK384K 


Parallel & 
Serial Port 


Clock/ 

Calendar 


i 'Ot'rachOt 


Standard 


Optional 


Optional 


Game Port 


Standard 


Diagnostic 

Testing 


Advanced 

Spooler 


Simple Menu 
Setup 


Disk Cache 


LJSTPFtlCE 

WITH384K 


$795 


§970 


■'Manufacturer's suggested list prise for beard with all 
available featunes/functlons as. shown (options Included) 
SixPskPius Is a trademark of AST Research Inc. 
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Perhaps Radio Shack should have taker* 
the money that was spent on incor¬ 
porating that insipid attempt at a sound 
statement and spent it on providing the 
Model 4's keyboard with a functioning 
"ON" light* After the computer has been 
turned on and before TRSDOS has been 
booted up, there is absolutely no way to 
tell that it is on: no cursor on the screen 
and no lights on the keyboard or front 
panel. It's such a simple thing, yet it 
seems to have completely slipped the at¬ 
tention of the engineers at Radio Shack. 
And it is important: I've had my Model 


4 for only two months and I've already 
inadvertently left it on overnight several 
times (once with the cover on it). 

And, of course, there are the seeming¬ 
ly obligatory documentation typos and 
ambiguities. When attempting to get the 
communications software that is included 
with TRSDOS 6.0 (a useful and sophisti¬ 
cated program, I might add) up and run¬ 
ning, the unsuspecting Model 4 user is 
led on a wild goose chase for an appen¬ 
dix that doesn't exist: the included refer¬ 
ence to Appendix L should have been to 
Appendix I. Once I got the Comm pro¬ 


gram going and experienced difficulty in 
downloading a file from my disk space 
in CompuServe, I discovered that the 
problem lay with the instructions for 
transferring a file from a mainframe to a 
TRS-80. We are first told to 'Type in the 
command which causes the mainframe 
to list the file, b ut do not pres s 
< ENTER > " The next instruction tells us 
to "Specify your receive file by pressing 
<CLEAR> <6> followed by <CLEAR 
><9>," after which we are to type in 
the filename in response to the prompt. 
The third step begins by instructing the 
user to 'Tress < CLEAR > < 6 > followed 
by <CLEAR > <:> to open the receive 
area of memory" If the file to be down¬ 
loaded is smaller than the available area 
of memory, we go to the next instruction* 
We are then told to "Press < ENTER > to 
start the file listing" The instructions are 
both dear and quite detailed, but the con¬ 
fusion results from assuming the user, 
who is being walked through the pro¬ 
cedure verbatim, will suddenly break out 
of the rote mold and provide one key step 
that they have assumed to be one of com¬ 
mon sense. When 1 attempted to carry 
out these instructions, I began by issuing 
the prescribed FILGE command to list my 
file: 

TYPE filename 

but did not press < ENTER >. I then did 
the < CLEAR > < 6 > < CLEAR > < 9 > 
to specify my receive Hie* The Comm pro¬ 
gram responded with the appropriate 
prompt and I typed in the filename 

Filename: filename 

Now, anyone with an ounce of com¬ 
puter literacy knows that, ordinarily, in 
order to get the computer to "take" the 
information that has just been typed on 
the keyboard, the user must press 
CENTER >; but remember, the instruc¬ 
tions have been set up for the user to 
follow precisely, step-by-step* The first in¬ 
struction told us not to press < ENTER > 
in a situation where we normally would 
have, and the first half of the second in¬ 
struction had us press keys that caused 
the computer to do something without 
having to press < ENTER >. So the im¬ 
mediate assumption, at least on my part, 
was that I was not to press < ENTER > 
again until explicitly instructed to do so 
in the fourth step of the procedure* 
Therefore, without pressing < ENTER > 
after typing in the name of the receiving 
file, I tried to open the receive area of 


Computer Supplies 
Shipped Anywhere 



No matter where 
you use a micro 
computer or 
word processing 
machine, top 
quality supplies 
from Pryor are 
only a phone call 
away* We offer a full 
inventory of items, 
from ribbons and 






fuii line computet supplies since 1959 


Ext. 5038 


print wheels to binders 
and furniture, diskettes, 
and magnetic tape * *, over 
1600 items in all *, .and 
— everything's in stock. 
You can expect instant 
^ turnaround of 

j«r^ all orders, even 
155® overnight express 
if you wish. 


Over 67,000 customers rely on Pryor every day. 
Call toll-free for your own catalog now. 

1 - 800 - 558-6866 
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Bored Waiting? 
Here's The Board You've 


Been Waiting For. 



A hard disk and cartridge tape 
controller together on one 
board? Magic? Not really. It's 
Teletek's HD/CTC. The hard disk 
and cartridge tape drive control¬ 
ler provide the support necessary 
to interface both rigid-disk 
drives and a cartridge tape deck 
to the S-100 bus. 

• A Z-80A CPU (optionally Z-80B) 
providing intelligent control of 
the rigid-disk and cartridge 
tape drives. 

• Support of 5V»" rigid-disk 
drives with transfer rates of 




rti ttriffff 





5 megabits per second. Minor 
changes of The on-board com¬ 
ponents allow the support of 
other drive types/sizes and 
transfer rates up to 15 megabits 
per second. (Interface to disk 
drive is defined by software/ 
firmware on-board.) 

• Controller communications 
with the host processor via 2K 
FIFO at any speed desirable 
(limited only by RAM access 
time) for a data block transfer. 
Thus the controller does not 



constrain the host processor in 
any manner. 


» Two 28-pin sockets allowing 
ihe use of up to I6K bytes of 
on-board EPROM and up to 8K 
bytes of on-board RAM. 

0 Individual software reset 
capability. 

0 Conforms to the proposed 
IEEE-696 S-100 standard. 

0 Controller can accommodate 
two rigid-disk drives and one 
cartridge tape drive. Expansion 
is made possible with an 
external card. 


Teletek's HD/CTC Offers A Hard Disk 
Controller, Plus Cartridge Tape Controller, 
All On One Board. 


rELETEK 


4600 Pell Drive Sacramento, CA 95838 (916) 920-4600 Telex #499)834 Answer bat k-Telelek 

c Telelek 1984 













Guaranteed 1 
when properly 
used to 


own them 
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CERTIFIED ERROR FREE 
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memory with the <CLEAR><6> 
< CLEAR ><:> command and got a 
couple of graphics characters printed 
following the receiving filename for my 
trouble. 

Needless to say 1 was extremely non¬ 
plussed, so I began to experiment with 
the command sequences listed in the re¬ 
mainder of the instructions, only to be 
rewarded with open files, empty files, a 
half-hour of toll and connect charges, and 
one massive headache. By the time I 
finally deduced the nature of the prob¬ 
lem, I was fit to be tied. 

Now don't get me wrong; l love my 
new Model 4 and wouldn't trade it for a 
whole room full of other types of com¬ 
puters {they each have their own set of 
drawbacks anyway), but I do wish that 
companies would pay a little less atten¬ 
tion to rushing things to the market to 
beat the competition and a little more at¬ 
tention to providing comfort and conve¬ 
nience to the people who are plunking 
down a couple of thousand dollars for the 
companies products. 

Tom Greenwell 
2017 East Walnut Ave. 

Visalia, CA 93277 
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Sentinel Computer Products, Division of Packaging Industries Group, Inc., 
Hyannis, MA 02601 Tel: 617-775-5220 


Read, Write _ 
Error-Free as long ^ 


SentmH Computer Products, Pivi&ion of PtichtUjinii Industrial! 0 


QUALITY ^ 
YOU MAY NEVER NEED. 
But it costs no more! 


The expert technicians who 

produce and monitor the Mw 
quality of our diskettes have E] Iff re¬ 
developed new state-of-the-art H fi| J D 

technology using equipment " sentisel V 

we design and build ourselves, 
unlike any other diskette 
maker. That's why our burn* I 
ishing method uses a unique. 

dual-sided technique which I 
provides an advanced degree 
of surface smoothness, the 

key to consistent high quality sentinel: 

The Professional's Diskette — Ideal 


performance. In addition, a 
superior, high quality lubricant 
assuring extra long life and a 
quality control program which 
includes certifying every 
Sentinel Diskette are reasons 
we can offer you the industry's 
most exacting guarantee. 

For unsurpassed Information 
security, choose Sentinel 
brand, and ask your dealer 
about the new 2-PACK in a 
reseaiable storage case. 

for Personal Use. 


Hearing Loss and CltR 

Like reader Page (Letters, October, page 
30), I am bothered by the high-frequency 
audio output of monitors and televisions. 
This has kept me from watching TV (not 
such a bad thing) but also has caused me 
trouble when using my computer. 

My solution was to build a plywood 
box with a glass front for the monitor. The 
glass is clamped down on foam-tape 
weather stripping and all the joints of the 
box (and the cord hole) are sealed with 
silicone RTV. As the glass is tightened 
down on the foam tape and the final leaks 
are closed, the squeal goes away. Of 
course, the monitor runs hotter than 
before, and 1 turn it off during breaks. The 
monitor has worked fine for two years in 
the box. 

I suggest that the box be sized 
generously to allow internal air flow and 
that its exterior not be covered with 
papers, etc. To control high-frequency 
sound it is necessary to get it as airtight 
as possible, 

I note that all the current research into 
health problems from VDTs (video-dis¬ 
play terminals) has ignored this problem 
and suggest it as a good topic for re- 










CLEO 

makes the mainframe connection. 








Standard Features-CLEO 3270 


Your PC can do more. 

CLEO Software is the 
answer to your 
interfacing problems. 

The communications features 
of the CLEO-3270 Software 
package allow your microprocessor 
to emulate a cluster of IBM terminal 
devices. 

You don't even need to change software 
on your mainframe computer, because 
for all it knows, it's 
communicating with a 
3271-12.3275-12. or 
3276-XX cluster. And the 
CLEO program will 
support multiple devices. 

If your IBM mainframe doesn't support 
remote 3270 clusters, you need remote 
batch communications. CLE0-3780 
Software is your answer. 

For full details contact Phone 1. Inc., 461 North Mulford 
Road. Rockford. IL 61107: phone (815) 397-8110. 

Telex 703639 


PC with 
CLEO 
Software 


* Bisynchronous 3276-2 protocol to 9600 baud 

* SDLC 3271-12 and 3275-12 protocol 

* Up to eight line cluster activity 

* Selectable control unit address 

* User install program for various CRTs 

* 3278 emulation for ASC11 CRTs 

* Available for CP/M™ MP/M™, tvJsDQS™. TurboDOS™. Unix™, 
and Xenix™ 

* 3276-12 protocol. coming soon 

Standard Features"CLEO 3780 

* Point-to-point and multipoint communications 

* Available for CP/M™. MP/M™, MsDOS™* TurboDOS™, Unix™ 
and Xenix™. 

* Supports transparent mode 

* Coded in C language 


CP/M is a Trademark of Digital Research, Inc 
MP/M is a Trademark of Digital Research. Inc 
Ms DOS is a Trademark of Microsoft. Inc. 

Circle 287 on inquiry card. 


TurboDOS 35 a Trademark of Software 2000. Inc, 
Uni* is a Trademark of Bell Labs 
Xenix 15 a Trademark of .Microsoft, lac. 
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STATE OF THE ART, 
WORLD’S APART 


The UCSDp-S\ 
the future c 


tem bringing 
»ser to you.' 


SYSTEM CENTER FOR PERSONAL COMPUTER 
AUTHORIZED DISTRIBUTOR FOR 


B 17981 Skypark Circle Suite B. Irvine. Calif. 92714 / Phone:(714)261-5220 
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search. Perhaps the reason it has been ig¬ 
nored is that our society of TV watchers 
has acquired a notch in its hearing at the 
critical frequency. An interesting question 
is where in the hearing system the notch 
occurs. 

Another question that seems to get little 
attention in the current VDT studies is the 
effect of screen flicker with short- 
persistence phosphor screens and/or poor 
drive circuitry that doesn't keep the 
characters still on the screen. 

Doug Millike n 
245 Brampton Rd. 

William sville, NY 14221 


Regarding the letter from Reverend 
John Page—this high-frequency noise is 
a ubiquitous phenomenon caused, I 
believe, by the fact that the monitors are 
designed by deaf engineers. Most men 
have tost their hearing at 15.7 kHz by their 
early twenties and thus build and design 
the monitors with cheap flyback trans¬ 
formers that vibrate at the flyback fre¬ 
quency. The medical problem is thus with 
the engineers and not with those who can 
hear those frequencies. Measurements 
near the cooling holes of many monitors 
give readings as high as 90 dB (decibels). 

I have also been trying to find a monitor 
without this defect. 1 am going to try 
wrapping the flyback transformer com¬ 
pletely, which will require rewiring it to 
the board so the wrapping can go under 
it as well. However, a better course would 
be to put pressure on the manufacturers 
to build better equipment, 

William G, Unruh 
Department of Physics 
University of British Columbia 
Vancouver; B,C. 

Canada V6T 2A6 


I believe that John Page has identified 
a problem with CRTs (cathode-ray tubes) 
that may be of much more immediate 
concern than the recent controversy about 
CRT radiation hazards. I, too, have ex¬ 
perienced ringing in the ears and head¬ 
aches after extended sessions at the key¬ 
board, two feet away from a monitor that, 
as most do, puts out a 15-kHz squeal from 
its horizontal oscillator. An informal poll 
of several friends reveals that about half 
of them have experienced the same 
symptoms or worse, but these were at¬ 
tributed to fatigue. It would appear that 
the difficulties mentioned by Mr, Page are 
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Three ways to 
Speed up your Apple II 

& Apple lie for $295 


The SpeeDemon from McT. 


[SpeeDemon • Makes any Apple II, II+, or He run 

3*/2 times faster. 

SpeeDemon • Makes your Applesoft, Apple Fortran, 

Word Processing, D.B. Master, Pascal, 
or Visicalc programs run up to 334 times 
faster, 

T* 

SpeeDemon • Costs less than any other speed up card, 
SpeeDemon • Available immediately by mail (We guarantee 
shipment within 7 days from receipt 
of order.) 


|SpeeDemon • Costs only $295. 

|Circle 236 on inquiry card, 

Apple is a registered trademark of Apple Computers, Inc. 


_ SpeeDemon^ by return mail at $296 each. I have enclosed $ 


Please send me _ 

! have an: □ Apple 11 □ Apple II plus Q Apple He Thjs is for: Q Business Use 

Or charge my: Cl Visa □ Mastercard D American Express □ Personal Use 

My Ac ct# is---Expires___ 

Name__ 

Address - 


- State - 


City -- 

Calif. Res. Add fij£% Sales Tax. Mail lo: McT * 1745 21st Street * Santa Monica, CA 90404 


€^M'cT 

A PRODUCT OP 
MICRO COMPUTER TECHNOLOGIES 


Dealer Inquiries Invited 

VjsiCalc is a registered trademark of VisiCorpJnc. 


DB Master is a registered trademark of Stoneware, Inc, 





































Satisfying More Than 

With Innovation 


Grapple! + 

■ ■ Printer Interface 

The Original Apple® graphics printer interface. 
Since its introduction three years ago, the 
Grappler has been imitated by many, but never 
matched. Now with exclusive features for the 
Apple lie and full support of new __ 

Epson® graphics, 
the Grappler + 
remains the most 
intelligent interface 
available. Over 
twenty-seven com¬ 
mands give Apple users full control over any 
graphics or text on the Apple screen, including 
a new 80 column text dump. Performance, relia¬ 
bility and support have made the Grappler + 
the #1 selling intelligent Apple interface. 


For Apples and Printers 

The innovator in "dock-on’' printer buffering. The 
Bufferboard easily adds memory to your current 
Apple interface system, freeing your computer for 
additional input. Easily upgradable from 16K, the 
Bufferboard can store up to 20 pages of text. It 
fits neatly inside your Apple, "docking" onto your 
existing printer interface* No clumsy boxes or 
cables, no external power supplies.. .just conve¬ 
nience and 
economy. With 
the Bufferboard, 
you might never 
wait for your 
printer again. 

’Versions for standard Grappler +, Epson APL and Apple 
Parallel Interfaces. 
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135,000 Apple Owners 

And Excellence. 


1400 N. Lakeview Ave., Anaheim, CA 92807 U.S.A. 
(714) 779-2772 TELEX: 183511 CSMA 

©Orange Micro, Inc , 1SB3 

International Distributor Inquiries Invited, 


With this much interface power, you’H never need 
anything else. And the price will surprise you, too, 

* *Not available for IDS printers. 

Apple is a registered trademark of Apple Computers, Inc. 
Epson is a registered trademark of Epson America Inc. 
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Orange micro 

^ inc. 


The most sophisticated buffered Apple printer 
interface available. The New Buffered Grappler + 
combines the industry leading features of the 
Grappler + with the time saving economies of the 
Bufferboard.** 


Over 135,000 Apple® computers are using Orange 
Micro products, innovation and excellence have 
made us the #1 manufacturer of intelligent printer 
interfaces. The top selling Grappler + has 
become an industry standard, recommended by 
more software houses and Apple dealers. 

To meet your growing needs, Orange Micro will 
continue to introduce new products. Recent inno¬ 
vations include the Grappler + for IDS color 
printers and the new Orange Interface, with text 
screen dumps and formatting at a low price. 
There is an Orange Micro product designed for 
your application. 

For a complete demonstration, see your Apple 
dealer today. 
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not limited to individuals with special 
inner-ear problems but are instead suf¬ 
fered by many of us to a greater or lesser 
degree. 

This same phenomenon is discussed in 
greater detail in a letter to Softalk (October 
Open Discussion, page 43) from J, Barry 
Smith of Massachusetts, a professional 
audiologist who was able to measure 
15-kHz sound-pressure levels as high as 
44 dB at the operator's ear, I think this 
problem may be widespread, especially 
among the female population of com¬ 
puter operators, who typically have more 
acute hearing than men. 

I have no direct answer for John Page 
in his search for a silent terminal. I think 
he has identified a problem that we all 
may share, and I hope if an answer exists 
that it will be given widespread pub¬ 
lication. 

Gary Keene 
5 Tangerine 
Irvine, CA 92714 


Model 100 Flaws 

In Mahlon Kelly's informative (and just¬ 
ly enthusiastic) article about the Radio 


Shift into 
Ultradrive 
with Targa 
by CMC 


Shack Model 100 ("The Radio Shack 
TRS-80 Model 100" September, page 139), 
a problem is presented and left unsolved: 
because the editor will not let you back 
into BASIC with an ill-formed text, Mr. 
Kelly points out on page 156, "It's pos¬ 
sible to make the edited program so 
screwed up that you can't find the error 
and you can't even get out by hitting the 
Reset button." Because turning the power 
off and on will simply bring you back to 
the same point, the problem can be an¬ 
noying indeed. 

The solution is this: use function keys 
F7 and F6 to cut the whole program, put¬ 
ting it into the paste buffer. Then press 
F8 to get into BASIC with what is now a 
null program. Then you can simply paste 
the whole thing in, and BASIC will not 
only accept it but obligingly flag all your 
syntax errors. 

There is another problem that Kelly 
doesn't mention. If you want to upload 
a file through TELCOM but press the 
download function key by mistake, as 
soon as you name the file that you expect 
to be transferred, that file will be wiped 
out to make room for what the Model 100 
expects to receive. There is no fix, but my 
solution (because I can never remember 


which is up and which is down) is to 
write "Hither" and "Thither" in ink under 
the relevant function keys. 

Ranald de Sousa 
Department of Philosophy 
University of Toronto 
Toronto, Ontario 
Canada MSS 1A1 


Support for Modula-2 

I was very interested to read in your 
August issue about new releases of 
Modula-2 ("The Debate Goes On. . ." by 
Jerry Poumelle, August, page 312). 1 have 
been using Modula-2, with increasing en¬ 
thusiasm, for several years now, using 
Professor Wirth's E.T.H. compiler, and feel 
that Modula-2 will most likely become the 
successor to Pascal, because of its elegant 
and straightforward solution of so many 
of Pascal's problems. However, this will 
really depend on a number of commer¬ 
cial implementations of Modula-2 becom¬ 
ing available, with the backup and sup¬ 
port t hat this implies, rather than with the 
responsibility resting on the user to sort 
out any problems that arise. In many 
respects the situation is like Unix three 


■ Targa is your answer for a quality, 
hassle-free hard disk subsystem. 

■ Targa interfaces with most popular 
microcomputers and carries the finest 
limited warranty in the industry. 

■ At under $2000 (sug. ret. for 
5MB), Targa is an exceptional buy 
in terms of price/performance. 


■ Available in 5, 10, 15, 20, and 30 
MB models. 

■ Seriously interested? Call us toll- 
free at 1-800-CMC-INTL. In 
Washington dial 1-206-885-1600. 


CMCJnternational _ 

Bellevue, Washington 98005 
Circle 63 on Inquiry card. 
















AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 
SALES AND SERVICE DISTRIBUTORS 


Circle 127 on Inquiry card. 


INTRODUCING THE NEW DS 220 MUITI-MODE MATRIX PRINTER 


First there was the Datasouth 
DSISO.The original high-perform¬ 
ance printer.The printer that raised 
the standards of on-the-job perform¬ 
ance to new heig hts. A toug h act 
to follow. 

And now, following in the same 
tradition, is the new Datasouth 
DS220. State-of-the-art performance, 
taken to higher levels. In a new 
3-speed multimode form. Ready to 
run data, near letter quality and 
graphics output— in a single printer. 

At data speed, the Datasouth 
DS220 leaves competitors in the dust. 
By using high speed tabbing to zip 
over blank spaces and true logic 
seeking to print the next available 


character, the Datasouth DS220 
charges through printed copy 
at speeds rivaling more expensive 
line printers. 

At 40 CPS NLQspeed, the Data¬ 
south DS220 creates near letter quality 
output with the kind of class that 
might make you wonder if it was pro¬ 
duced by a daisywheel printer. With 
its fine tuned 18 x 48 dot matrix, 
multiple fonts are produced 
with the precise clarity required for 
word processing applications. 

And for graphics, the Datasouth 
DS220adds high performance style to 
popular microcomputer applications 
programs through high resolution dot 


addressable output. Sharp new 
details emerge from business charts 
and graphs, and engineering 
drawings. 

And those are just its printing 
capabilities. Its fully instrumented 
dashboard allows push button pro¬ 
gramming of up to fifty features for 
forms control, communications and 
print style selection. 

Best of all, the Datasouth DS220 
costs much less than you might ex¬ 
pect for a high performance three 
speed. Go to your nearest showroom 
and run a Datasouth DS220 through 
the gears. See how little it costs to 
own three high performance printers 
in one high performance package. 


Datasouth Computer Corporation 
Box 240947 • Charlotte, NC 28224 
704/523-8500-Telex 6843018 DASOU UW 
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HIGH PERFORMANCE 
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NOW AVAILABLE IN A THREE-SPEED 
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Letters 


years ago, and sufficient commercial sup¬ 
port could so easily make Modula-2 the 
standard language for many real-time 
microcomputer applications, in the same 
way that it has established Unix, 

H, W. Thomas 

Electrical Engineering Laboratories 
The University 
Manchester 
England M13 9PL 


The Future of Programming 
Languages 

As a professional programmer and 
longtime user of the C programming lan* 
guage, 1 am very happy to see the in¬ 
creased interest in this area. Also, as the 
teacher of a beginning C programming 
course organized through AnaHUG, a 
local computer club, 1 was grateful for 
James Joyce's excellent introduction to the 
language ("A C Language Primer" 
August, page 64, and September, page 
289). However, I would like to correct one 
statement in Part 1 of the series that could 
confuse the novice C programmer. While 


discussing the printff) function, Mr. Joyce 
states, "All arguments of a function must 
be on the same line in C." He then adds, 
", , .the entire string in print! must be on 
the same line" This is a contradiction to 
The C Programming Language by Kemighan 
and Ritchie, which states (on page 179) 
that in C source code, "Blanks, tabs, new¬ 
lines, and comments (collectively, white 
space). . .are ignored except as they serve 
to separate tokens" In addition, that text 
states (on page 181) that, "[In a string] a \ 
and an immediately following newline 
are ignored." It has been my experience 
that Unix C compilers follow The C Pro¬ 
gramming Language in this respect. For ex¬ 
ample, using Unix C compilers I have 
used print! function calls of the form 

printf 

("This is an example of a format 
string \ split across a line. Numbers 
follow: %d %d %d" 

5*75, 

7*7, 

99-83); 

Note that in this example the format 
string is split across a line (the second line 


must be left-justified or the extra spaces 
will appear in the printed output), and 
the additional arguments are on separate 
lines (which might allow comments fol¬ 
lowing each). 

John E Belsher 
Custom Programming 
1283 San Paulo 
Placentia, CA 92670 m 


BYTE's Bugs 


Insert GOTO 

William N. Carter of San Francisco 
raised the point that the program by Ed 
Juge in Mahlon Kelly's 'The Radio Shack 
TRS-80 Model 100" (September, page 139) 
needs a correction. Line 140 calls for 
GOSUB 360; that subroutine lacks a 
RETURN. The program will work just 
fine if you change it to a GOTO 360, move 
the PR$ = L$ to the second statement in 
line 60, and delete line 160.1 
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PRINTERS 

C. ITOH 

__ Prowrifer 8510 5345 

£-10 Serial: or Parallel $940 
CT 0* S510SP (Prowriter SPJ 5565 

oV COMREX 

x CR-2 SAVE 

DIABLO 

620 RO . $660 

630 RG .. 51715 

EPSON 

RX'60 . . SAVE 

RX-BOF/T . SAVE 

MX-B0 F/T . SAVE 

FX 80 . SAVE 

FX-100 SAVE 

JUKI 

6100 . 5480 

NEC 

2010 . . 5780 

2050 . $905 

8023A . $385 

3510 SI 370 

3550 . 51715 

STAR MICRON ICS 

Gemini 10X&15X . SAVE 

Delta 10 . SAVE 


SYSTEM #1 
SANYO MBC‘550 

• SANYO GREEN MONITOR 

• GEMINI 10 X • SOFTWARE • 

Sanyo MBG550 Single Drive Computer « Sanyo 
CRT*3 6 Monitor * Star Micron in Gemini 1QX ■ 
Cabling * WordStar * CalcStor * Eaiywrlter * 
MS-DOS * Sanya Bask * ^ 

PRINTERS 

OK I DATA 

S2A ... 5359 

83A 5559 

B4P .. $980 

84S . $1065 

92 $419 

93 . $699 

TALLY 

MT 1601 w/tractors .SAVE 

MT 1S0L w/tractors SAVE 

Spirit 80 . SAVE 

TOSHIBA 

1350 Serial or Parallel $1450 

TRANSTAR 

I30P , $675 

12 OP $450 

T315 . $450 

TERMINALS 

TELEVIDEO 

910+ 

914 


$1525 


924 

925 
950 
970 


$905 

$980 


$555 

$540 

$670 

$705 


SYSTEM #2 

SANYO MBC-55S 

* SANYO GREEN MONITOR 

• GEMINI 10X • SOFTWARE • 

Sanyo MBC-555 Dual Drive Computer * Sanyo 
CRT 36 Monitor * Star Micron ics Gemini 10X * 
Cabling ■ WordStar + CalcStar - Spell Star • InfaStar 
« Mail Merge * Easywrrter»MS-DOS - Sanyo Basic ■ 

COMPUTERS 

HYPERION 

Single Drive System .... $2325 

Dual: Drive System $2665 

PIED PIPER 

Communication I $975 

TELEVIDEO 

803 $1799 

SANYO 

M8C-550 System $1195 

MBC-555 System . $1525 

MODEMS 

HAYES 

1200 , $490 t* 

12GQB .... $435 A' 

300 S10S ^ 

Prices reflect 3% to 596 cash diicount. AV _ 

Product shipped in factory cartons 

With manufacturer's warranty. -OO tfV 

Free shipping if on UPS ground 
only- Prices & availability ,Q ^ 

subject to chants wStlv 
out notice, Send eaih- 

ier's check or money 




order...all other 
checks will 
delay ship¬ 
ping two 




or 
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18M Isa trademark of the tnternatlonal Business Machines Corporation. 
"COP'iPi'yiJ is a trademark of the COMPAQ Computer Corporation. 
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Only one disk 
guarantees safe passage 
through the torrid zone 
of drive heat. 

Maxell. 

A lifetime warranty. And 
manufacturing standards that 
make it almost unnecessary. 
Today and in the long run, you'll 
be glad you chose Maxell. 

Consider this: Every time you 
take your disk for a little spin, 
you expose it to hazardous drive 
conditions. Temperature build-up 
can sidetrack data. Worse, take it 
to the point of no return. Maxell’s 
unique jacket construction defies 
heat of 140°F And keeps your 
information on track. 

And Maxell runs clean. A unique 
process impregnates lubricants 
throughout the oxide layer. Extend¬ 
ing media and head life. How good 
is Gold? Maxell’s the disk that 
many drive manufacturers trust 
to put new equipment through its 
paces. It’s that bug-free. 

So you can drive a bargain. 

But in accelerated tests, Maxell 
floppys lead the industry in 
error-free performance and 
durability. Proving that if you 
can’t stand the heat you don't 
stand a chance. 



maxell 


IT’S WORTH IT 


Maxell Corporation of America 
60 Oxford Drive, Moonachie, N J. 07074 
201-440-8020 

Circle 236 on inquiry card. 



THE UNDERRATED 
VIRTUES 
OF 

PLAIN VANILLA 

Our Lemon has hogged the limelight, our 
Lime has made it to the White House, and 
our Orange and Peach have shared in the 
glory too. But there's a band of unsung heroes 
in the shadows with all of the surge protecting, 
noise filtering capabilities of their colorful cousins, 
with the same insured lifetime guarantee, and the 
same expert technology of EPD. 

The only difference is color. (Or lack of it). 

The Electro-Clamp™ line from EPD is made to do the 
same job, but blend into more sedate surroundings with 
its quiet, neutral exterior. The four Electro-Clamps share the 
same specifications as The Lemon™, The Lime,™ The Peach™ 
and The Orange™, so if your needs for surge protection lean 
toward the conservative, choose Electro-Clamp™ I, II. IV or V 

Remember, technology is more than skin deep. 



DON'T PLUG IN WITHOUT US. 



Electronic Protection Devices Inc. 
P.0, Box 673 h Waltham, MA 02254 
(617) 891-6602 • 1-800-343-1813 


Circle 151 on inquiry card. 












Ciarcia's Circuit Cellar 


Build the Circuit Cellar 
Term-Mite ST Smart Terminal 

Part 1: Hardware 

National Semiconductor's NS455A Terminal-Management Processor 
permits an easy, economical terminal design 


Did the the personal computer rev¬ 
olution begin in 1975 with the MITS 
Altair 8800 microcomputer? Most 
people think so, but I believe that the 
first personal computer product ap¬ 
peared two years earlier under the 
unassuming name of TV Typewriter 
This construction project, described 
by Don Lancaster in Radio Electronics 
magazine (see reference 6) was a 
simple video-display terminal, a basic 
building block for those of us who 
were dreaming about building a com¬ 
puter. The circuit logic was a wiring 
nightmare of controlled race condi¬ 
tions, but it worked. Of course, its 
uppercase-only 16-line by 64-column 
display and total ignorance of control 
codes (it didn't even scroll) seem 
primitive today. 

A few months after Don's article 
was published, the Mark 8 computer 
project appeared in Radio Electronics 
(see reference 10). The Mark 8, based 
on the Intel 8008 microprocessor, was 
the first real microcomputer (though 
the word had not yet been coined) 
and was the trigger that launched me 
and many others into the microcom¬ 
puter hobby. Many of us who had 
built Don's terminal might not have 
been otherwise able to comprehend 
and use the Mark 8 as quickly as we 
did. (1 built something different from 
the Mark 8, but the first article I ever 
wrote was for the Mark 8 construc¬ 
tor's newsletter. Coincidentally my 
first BYTE article described how to 


Copyright © 1984 Steven A. Ciarcra. 
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by Steve Ciareia 

build a vector-graphics display for an 
8008-based system—see reference 2.) 

Advancing Display Technology 

Wiring up the TV Typewriter was 
a monumental job, but the basic cir¬ 
cuit was really not unlike a commer¬ 
cial video-display terminal of the 
same period. If you ever opened the 
case of a video terminal from the 
early 1970s, you were probably 
amazed at the complexity. There 
were usually several large printed- 
circuit boards (each containing 70 to 
100 integrated circuits), a large power 
supply, the keyboard, wires and 
diodes, and of course the cathode-ray 
tube (CRT) replete with high-voltage 
wires and "Danger—Do Not Touch" 
signs. 

These early terminals were basical¬ 
ly "glass Teletypes," performing only 
simple functions and displaying only 
uppercase characters. The lack of so¬ 
phistication matched the level of 
integrated-circuit (1C) technology 
available at the time. 

Many discrete logic circuits were 
needed to detect even the simplest 
functions such as linefeed and 
cursor-home. Each command was 
treated independently by the hard¬ 
ware: it was necessary to have sepa¬ 
rate circuitry to detect each control 
character and cause the appropriate 
function to occur. For instance, for the 
terminal to respond correctly to the 
ASCII (American National Standard 
Code for Information Interchange) 
Return character, the terminal-control 
logic had to be able to detect when 


a hexadecimal 0D value was received 
from the host computer or typed on 
the keyboard, to change the current 
cursor position to the beginning of 
the line, and possibly to scroll the 
screen up one line (if automatic line¬ 
feed is on) and blank the new line. 
Connecting sets of NAND and NOR 
gates to accomplish this is a con¬ 
siderable task. 

For a long time, advances in IC 
technology were met by demands for 
increased performance in terminals. 
The first real simplifying break¬ 
through came with the microproces¬ 
sor. Using the power of this new de¬ 
velopment, designers could imple¬ 
ment features that had been pro¬ 
hibitively expensive and could free¬ 
ly add new functions to terminals. 
Off-line editing with character inser¬ 
tion and deletion, function keys with 
multiple-character transmission, and 
multiple-page display memories 
were just a few of the features that 
found their way into the terminal 
marketplace. And as microprocessors 
became more advanced, terminals in- 
co rporating the 1 atest s ilicon in¬ 
telligence could no longer be called 
"dumb." The watchword in the ter¬ 
minal trade became smart. 

Somewhat surprisingly, the first 
microprocessor-based intelligent ter¬ 
minals were no less complicated in¬ 
side than the dumb variety. Com¬ 
puter circuitry had replaced much of 
the discrete logic, but the expanded 
functions had also necessitated in¬ 
creased complexity in the low-level 
display-driver circuitry. An integrated 
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Photo 1: The prototype hoard of the Term-Mite ST intelligent video-display terminal. 


solution to discrete video circuitry 
was needed. 

The second technological achieve¬ 
ment resulting in lower circuit com¬ 
plexity was the development of in¬ 
tegrated CRT-controiler (or video¬ 
controller) chips, such as the Na¬ 
tional Semiconductor DP8350 and 
the Intel 8275, Usually used in com¬ 
bination with a microprocessor, pro¬ 
grammable CRT controllers incor¬ 
porate many of the discrete counters, 
registers, and character-attribute cir¬ 
cuits needed in a modern terminal, 
(See references 5 and 9.) 

The new controller chips made it 
easy to do tricks with character at¬ 
tributes; blinking, blanked, or under¬ 
lined characters; half-intensity or 
reverse video; and expansion to dou¬ 
ble height, double width, or both. 
Also, a terminal manufacturer could 
now easily make a whole family of 
terminals just by changing the con¬ 
trol firmware. Either a simple "glass 
Teletype" model or a sophisticated 
editing terminal with write-protected 


fields and multiple display pages 
could be built with only minor hard¬ 
ware differences simply by changing 
the programs controlling the micro¬ 
processors. Figure 1 on pages 40 and 
41 should give you an idea of how the 
combination of the microprocessor 
and the video-controller chip served 


to make hardware design much 
simpler while again increasing the 
terminals" sophistication. 

For a long time now Tve wanted to 
present a smart-terminal project from 
the Circuit Cellar, but even with the 
reduced circuit complexity afforded 
by a CRT controller IVe never been 
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t 24 I Inti by U chorKtir! - upper wtd \o**r cm 
» Support* tlthtr scvmtd or ptriHlL keyboard! 

i Selectafrit baud rele, parity, curi&r, and display option! 
I Attribute* rtvtrst video, hilt intercity, double height, 
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1 ilnt graphic! 
t 21 ticipt function! 
t 14 control Junction! 
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Photo 2: Unretouched photo of the Term-Mite's screen , 
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Photo 3: Video terminals designed only a fete years ago had to use aver 100 discrete-logic circuits to obtain even rudimentary control functions. 


able to devise a reasonable design 
containing fewer than about 30 IC 
packages, (Yes, the MFX-16 computer 
I began in November 1982 does con¬ 
tain 121 chips, but my battle scars 
from that project still pain me at 
times.) While I was still deliberating, 
developments in technology caught 
up with me* 

Semiconductor makers had pro¬ 
vided both crucial elements: the 
microprocessor and the CRT con¬ 
troller. The next logical step was to in¬ 
corporate their functions into a single 
IC package* National Semiconductor 
Corporation has done just that, and 
more, with the NS455A Terminal- 
Management Processor (TMP)* Incor¬ 
porating most of the processor, video, 
and communication functions in a 
single 48-pin dual-inline package, the 
NS455A allows the design engineer 
to reduce a terminal's chip count 
while maintaining a high level of per¬ 
formance. just six chips can perform 


the basic operations. 

In two articles, this month and 
next, well look at the NS455As char¬ 
acteristics and see how to build an in¬ 
telligent video terminal, called the 
Term-Mite ST, which is equal to many 
on the market costing $1000 or more. 
Its 21-chip design provides the most- 
needed features, as shown in table 1, 
such as 24 lines of 80 characters each, 
uppercase and lowercase; a full set of 
character attributes; and line (block) 
graphics. A block diagram of the 
Term-Mite ST terminal appears in 
figure 2* 

Inside the NS455A TMP 

Integrated into the NS455A TMP 
are all the system-control functions 
except the video RAM (the random- 
access read/write memory used to 
store the display data) and I/O (input/ 
output) buffers. The TMP replaces 
the separate microprocessor, pro¬ 
gram ROM (read-only memory), CRT 


controller, DMA (direct memory ac¬ 
cess) logic, character generator, UART 
(universal asynchronous receiver/ 
transmitter), and data-rate generator 
typically used in other terminal de¬ 
signs, In place of these, the TMP pro¬ 
vides a control processor, display¬ 
timing control circuitry, and direct in¬ 
terface logic for the keyboard, moni¬ 
tor, memory, and serial communica¬ 
tion. 

A complete listing of the NS455As 
capabilities is shown in table 2, while 
figure 3 on page 43 shows a pinout 
diagram (3a) and a block diagram 
(3b). The architecture and instruction 
set for the TMP are derived, with 
some differences, from that of the 
Intel 8048-series of microprocessors. 
Extra instructions have been added 
and the architecture tailored to allow 
the NS455A to serve more efficiently 
as a terminal controller. Within the 
TMP are three distinct functional sec¬ 
tions: processor, I/O, and display 
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DISCRETE LOGIC 


(la) 



OW MICROPROCESSOR AND CRT CONTROLLER 



driver. Let's look at each of these in 
turn. 

Processor and Memory 

Since the processor in the TMP is 
a modified implementation of the 


Intel 8048 architecture, Ill review the 
8048 to make comparison easier 
The basic 8048 was designed as a 
self-contained microprocessor; it in¬ 
cludes ROM for its factory-set perma¬ 
nent program as well as temporary 


storage in the form of scratch-pad 
RAM. It operates on 8-bit data but 
has an 11-bit program-counter (PC) 
register, so that it can address up to 
2K bytes of program. The standard 
8048 has an eight-entry fixed-size 
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INTEGRATED MICROPROCESSOR AND VIDEO CONTROLLER 


(lc) 



Figure 1: Three generations of video-display terminals become increasingly less complex as semiconductor technology advances. 



+SV + 12V -12V 


SERIAL 

SERIAL 

HORIZONTAL SYNC 
VERTICAL SYNC 
VIDEO 

COMPOSITE 

VIDEO 


Figure 2: A block diagram of the Term-Mite ST terminal circuit board. 


stack used to store return addresses 
during subroutine calls and interrupt 
handling; the stack pointer consists 
of 3 reserved bits in the processor 
status word (PSW). A set of genera! 
registers in the RAM, RO through R7, 


can be used for fast-access storage. In 
addition, an alternate register bank, 
also located in the on-chip RAM area, 
can be selected and used just like the 
primary set. Finally, the standard 
8048 has three parallel I/O ports, 


which can be used to communicate 
with external peripherals or to ad¬ 
dress additional memory. (I used the 
8748, a cousin of the 8048, in my re¬ 
cent H-Com project; see reference 3.) 

When National Semiconductor en- 
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1. 24 lines by 80 characters, uppercase and lowercase 

2. supports either scanned or parallel-encoded keyboards 

3. selectable data-rale, parity, cursor, and display options 

4. attributes: reverse video, half intensity, double height, double width, underlined, 
blinking, and/or blank character 

5. 21 Escape functions 

6. 14 Control functions 

7. line (block) graphics 

8. twenty-fifth-line reverse-video status display 

9. selMest 

10, separate-sync or composite'video output 


Table 1: Features of the Term-Mite ST terminal 


1. enhanced 8048 instruction set and architecture 
2 on-board ROM, 2K by 8-bit, up to 8K by 8-bit external 

3. on-board RAM. 64 by 8-bit 

4. programmable display format 

5. 16-bit display-memory bus (direct-video and attribute-RAM interface) 

6. built-in timer 

7. real-time clock (may be programmed for 1 Hz) 

8. video-control signals 

9. eight independent character attributes 
10 pixel graphics 

11. programmable cursor 

12. CRT refresh at 50 or 60 Hz 

13 light-pen support 

14 on-board UART, programmable data rate up to 19,200 bps 

15. character generator (128 characters in 7- by 11-dot character area) 

16. single + 5 V (volt) supply 

17. interface compatibility with popular 8- and 16-bil microprocessors 

18 up to 18-MHz clock frequency 

19 48-pin package 

20. 8-bit parallel port (multiplexed with external ROM) 

Table 2: Features of the National Semiconductor NS455A Terminal-Management Processor 
This integrated circuit normally comes with a terminal-control program mask-programmed 
into the 2K bytes of on-board ROM. 


hanced the architecture for use in the 
Terminal-Management Processor, in¬ 
structions that manipulate 16-bit data 
were added, so that the TMP could 
manage up to 64R bytes of display 
memory. To support these instruc¬ 
tions, an 8-bit high-order extension, 
called the high accumulator ; was 
added to the existing 8-bit ac¬ 
cumulator. In addition, 8-bit high- 
order extensions were added to the 
R0 and R1 registers to allow them to 
point to the full 64K bytes of display 
RAM. The original roster of three i/O 
ports was trimmed to a single bidirec¬ 
tional port, and 2 more bits were 
added to the program counter to ac¬ 
commodate up to 8K bytes of pro¬ 
gram storage. 


All the other changes from the 8048 
processor were directly associated 
with the additional tasks of video¬ 
display driving and I/O required to 
do the job. Display-management reg¬ 
isters were added to help with the 
screen-refresh chores. A cursor reg¬ 
ister serves to load characters into the 
display RAM as well as to mark the 
current cursor position. A whole set 
of video-timing-chain registers is 
used to set the display configuration 
for the screen: how many characters 
per line, how many lines per frame, 
horizontal and vertical synchroniza¬ 
tion timing, etc. 

While the characters to be dis¬ 
played are stored in RAM, the pro¬ 
gram that drives the NS455A's pro¬ 


cessor resides in ROM. The NS455A 
may operate with either internal or 
external ROM; external ROM may 
function all by itself (disregarding the 
internal ROM), or it may supplement 
the internal program. Although ad¬ 
dress space is provided for up to 8K 
bytes of program, the standard on- 
chip ROM size is only 2K bytes. The 
off-the-shelf NS455A TMP comes 
with a standard program, masked in¬ 
to the 2K-byte ROM, which is in¬ 
tended to illustrate the capabilities of 
the chip and serve as a tutorial ex¬ 
ample of terminal programming. 

I/O-Port Section 

The single I/O port is an 8-bit 
bidirectional parallel type, with data 
transferred on pins REO through RE7. 
It is written into and read from using 
the processor instructions OUT 
PORT and IN PORT. In the Term- 
Mite ST, the encoded keyboard is 
read and the RS-232C handshaking- 
protocol signals (Data Terminal 
Ready, Clear to Send, and Ready to 
Send) are transmitted through this 
port. The keyboard uses only 7 bits, 
so a signal to sound the terminal's 
"bell" beeper is sent out on the extra 
bit. 

The serial input and output func¬ 
tions are handled by the on-chip 
UART through the serial-in line and 
serial-out line. The UART also con¬ 
tains the data-rate generator, which 
can be set up by software for virtual¬ 
ly any data rate. The standard pro¬ 
gram, however, contains only the set 
of 12 most-used rates from 110 to 
19,200 bps (bits per second). The 
serial I/O lines need only to be buf¬ 
fered by level-shifting devices (the 
MC1488 and MC1489) to give you a 
complete RS-232C data path to a host 
computer or other data-communicat- 
ing device. 

Display-Driver Section 

The third section is the video-dis¬ 
play driver and control section. It is 
made up of the character generator, 
the CRT-refresh logic, the character- 
attribute logic, and many now- 
integrated, formerly discrete func¬ 
tions. Because the NS455A provides 
all these capabilities by itself, the only 
additional ICs needed are display 
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Figure 3; A pinout diagram (3a) and a block diagram (3b) of the National Semiconductor NS455A TMR 


memory, an RS-232C buffer and a 
driver, and a bus-interface latch or 
two. In fact, an absolutely minimal 
video terminal could be constructed 
from 6 chips, and a relatively high- 
performance unit could be built from 
only 15, 

You may not be as familiar with the 
complex workings of the CRT driver 
and control section as with the other 
two preceding sections. Indeed, 
because the screen image must be 
refreshed 60 times every second, the 
video circuitry stays very busy The 
best way to see what happens is to 
follow a character from display mem¬ 
ory until it appears on the screen. 

First, the character is read by the 
display-access logic from the display 
RAM into the FIFO buffer (a small 
first-in, first-out storage area). The 
FIFO buffer contains only four en¬ 
tries, but it is needed so that the pro¬ 
cessor and display-refresh logic, 


which both require continual access 
to the RAM, will not contend with 
each other for that access. 

(The refresh logic has to push char¬ 
acters through the analog video sec¬ 
tion at a constant rate; if the refresh¬ 
ing is delayed, the display will flicker 
where characters or parts of the 
image are being missed. In older de¬ 
signs using CRT-controller chips, the 
usual technique was to allow the pro¬ 
cessor to run only during the hori¬ 
zontal and vertical retrace times of 
the electron beam—barely 40 percent 
of the time. Such approaches, once 
considered necessary can severely 
limit throughput; you can recognize 
the terminals that employ this 
scheme as the ones whose displays 
flicker when they are updated.) 

A FIFO buffer solves the problem. 
The refresh logic can fill the buffer 
faster than the video logic can empty 
it, so when the buffer is sufficiently 


full, the processor is allowed to grab 
and use a display-memory cycle. The 
processor has to be held off only in¬ 
termittently, and then not for very 
long. 

As the character code leaves the, 
FIFO buffer, the proper pattern of 
display dots (picture elements, or 
pixels) in a bit-mapped dot matrix is 
selected by the character generator 
according to the character's shape. 
What dot value leaves the generator 
at a given instant depends not only 
on what the character is but also the 
current scan line (vertical position) of 
the video raster. In the case of the 
Term-Mite ST, the character informa¬ 
tion is retrieved from the character 
generator's ROM, where the dot pat¬ 
terns are stored, using the ASCII 
code value as a high-order address; 
the scan-line position is used to set 
up the low-order address bits. The 
dots for all the characters in a scan 
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Bit Attribute 

0 reverse video 

1 half intensity 

2 blinking 

3 double height 

4 double width 

5 underlined 

6 blanked 

7 graphics 


Table 4: Character attributes supported by 
the NS455A in the Term-Mite ST 


Strobe 

A15 

A14 

A13 

A12 


Number 






0 

0 

0 

0 

X 

page 0 memory 

1 

0 

0 

1 

X 

page 1 memory 

2 

0 

1 

0 

X 

page 2 memory 

3 

0 

1 

1 

X 

page 3 memory 

4 

1 

0 

0 

X 

terminal characteristics switch 

5 

1 

0 

1 

X 

miscellaneous-status switch 

6 

1 

1 

0 

X 

UAF^configoration switch 

7 

1 

1 

1 

0 

scanned keyboard input port 

8 

1 

1 

1 

1 

auxiliary/printer output port 

Table 3: Memory-mapped I/O addressing as used in 

the Term-Mite ST. The final hard- 

ware of the project does not support the printer port , 


line are assembled into a parallel field 
containing dark and bright dots. 
These dots are then serialized and 
shifted out to the screen, one at a 
time. 

Information on other character at¬ 
tributes may be sent along with the 
basic black- or white-dot data. Spe¬ 
cialized logic was incorporated in the 
455A to modify the dot output ac¬ 
cording to the display attributes 
selected, but, generally speaking, the 
logical process for accomplishing this 
has not changed from that previous¬ 
ly implemented by many external 
logic gates. 

Eight special character attributes 
are provided by the 455A: blinking, 
double height, double width, graph¬ 
ics, half intensity, reverse video, 
underlined, and blanked character. A 
terminal built around the 455A can 
specify the attributes in two ways: in¬ 
ternally or externally 

Internal attributes make use of two 
attribute latches (ALO and AL1) inside 
the TMP chip. These latches can be 
read by external circuitry. Their states 
are determined by the most signifi¬ 
cant bit (MSB) in the character-code 
byte (the character set is therefore 
limited to the 128 standard ASCII 
7-bit characters). If the MSB is a 0, 
ALO is activated; if the MSB is a 1, 
AL1 is activated. The latch status and 
the incoming character dot values 
completely specify the final ap¬ 
pearance of the displayed character. 

When the TMP is configured for ex¬ 
ternal attributes, a 16-bit-wide display 
memory is used. The lower 8 bits 
specify the character, and the upper 
8 bits are used to handle the attribute 


data. Although this arrangement 
doubles the memory needed in the 
video RAM section, it gives you the 
freedom to use any possible com¬ 
bination of attributes for any char¬ 
acter. 

The remaining video logic involves 
the horizontal sync (synchronization) 
pulse and the vertical sync pulse. The 
horizontal sync pulse is generated by 
the video circuitry in the TMP, but its 
timing is under program control. It 
is the terminal designer's responsi¬ 
bility to decide the crystal frequency 


A terminal built around 
the 455A can specify 
attributes in two ways: 
internally or externally. 


used to drive the TMP, the number 
of characters per line, the size of the 
character cell, and the tolerances of 
the CRTs driver circuits. In most 
cases, all of these variables must yield 
something close to 15,750 Hz (hertz) 
for the frequency of the horizontal 
sync signal; the frequency must allow 
the display of 80 characters per line 
plus enough time to permit the elec¬ 
tron beam to retrace to the beginning 
of the next scan line. The vertical sync 
pulse will occur at either 50 or 60 Hz 
depending on where in the world the 
terminal is to be used (in North 
America 60 Hz would be used). The 
necessary programming has already 
been done in the standard NS455A 
and in my Term-Mite ST project. 


Memory-Mapped I/O 

Because there is only one parallel 
port and one serial port, I/O by con¬ 
ventional methods is limited in the 
TMP. But, fortunately, by mapping 
I/O registers into memory addresses, 
you can greatly expand the TMFs I/O 
capabilities. (See reference 4.) For ex¬ 
ample, a printer port could be placed 
at address hexadecimal F0QO, The 
processor would just act Like it is put¬ 
ting data into a memory location at 
that address, but the data would ac¬ 
tually be sent to the printer. 

Technically there are 16 bits of 
memory-address space, which could 
in theory define 64K (65,536) I/O loca¬ 
tions. However, it's only necessary to 
put in circuits to decode only the 4 
high-order bits to designate nine 
specific memory-address allocations. 
These are listed in table 3. As with all 
construction projects, I had to ob¬ 
serve practical limits when I froze the 
design. Even though the NS455A can 
support the printer port, the Term- 
Mite ST as presented in this article 
does not incorporate it, and only 
eight of the nine I/O addresses are 
available. 

Term-Mite ST Design Details 

The Term-Mite ST is an intelligent 
video-display terminal built from 21 
integrated circuits (or 18 if you use a 
parallel-encoded keyboard). Shown 
in the schematic diagram of figure 4 
on page 46, the circuit is intended to 
operate with the same ordinary 2K- 
byte terminal-control program mask- 
programmed into the generic 
NS455A but contained instead in a 
2K-byte type-2716 EPROM (erasable 
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Number 

Type 

+5 V 

GND 

+12 V -12 V Number 

Type 

+5 V 

GND 

IC1 

6116 

24 

12 

IC12 

74LS373 

20 

10 

IC2 

6116 

24 

12 

IC13 

74LS373 

20 

10 

IC3 

74LS373 

20 

10 

IC14 

2716 

24 

12 

IC4 

74LS373 

20 

10 

105 

74LS374 

20 

10 

IC5 

74LS138 

16 

8 

106 

74LS154 

24 

12 

ICS 

74LS240 

20 

10 

107 

74LS123 

16 

8 

IC7 

74LS240 

20 

10 

108 

74LS244 

20 

10 

IC8 

74LS240 

20 

10 

109 

MC1488 


7 

IC9 

74LS240 

20 

10 

IC20 

MC1489 

14 

7 

IC10 

74LS240 

20 

10 

1C21 

74LS86 

14 

7 

IC11 

NS45S 

48 

24 






+ 12 V ”12 V 


14 1 


Table 5: Pozver connections pr integrated circuits in figure 4 (page 46). Another EPROM could he substituted for the 2716 in some applications. 


programmable ROM). The Term-Mite 
ST could potentially handle up to 8K 
bytes of external program memory (a 
type-2764 EPROM), which would 
allow the control program to be en¬ 
hanced—perhaps to include more 
features or to emulate the display 
protocols of popular commercially 
sold terminals. 

The display format is 24 lines of 80 
characters, with a 25th reverse-video 
status line. The particular TMP ver¬ 
sion I have chosen uses a 12-MHz 
crystal and displays characters in a 5- 
by 7-dot matrix in a 7- by 10-dot char¬ 
acter area. The masked program 
automatically configures the correct 
horizontal and vertical frequencies. 

In figure 4, 1C1 through IC5 con¬ 
stitute the video-display memory sec¬ 
tion. Two type-6116 static RAM chips 
(IC1, IC2) form a 2K-word display 
memory of 16-bit words. The low- 
byte chip (1C2) contains the ASCII 
character codes, while the high-byte 
chip (ICL) holds the screen attributes. 
The attributes supported are listed in 
table 4, with their relation to bits in 
1C1 shown. 

ICS and IC4 are the type-7415373 
address latches for the display mem¬ 
ory. When any access to external dis¬ 
play memory occurs, the address of 
the location is set on lines SBO 
through SB15 and loaded into these 
two latches on the occurrence of the 
address-latch-enable strobe (RAM 
ALE) signal. Address bits A12 
through A15 are decoded through a 
74LS138 (ICS) to provide eight enable 
lines for the memory-mapped I/O as 
described previously. Depending 
upon whether the instruction is a 


memory-read or memory-w rite oper¬ 
ati on, either th e active-low RAM RD 
or RAM WR line will be logic 0 
(active). 

Not all the decoded address-strobe 
signals are used in the Term-Mite ST, 
and only eight of the nine possible 
are implemented. To cut down on the 
number of chips, I decided to limit 
the display memory to a single 4K- 
byte page and not include a printer- 
output port. The software as sup¬ 
plied still supports four pages and 
the printer, so you may expand on 


As with all 
construction projects 
1 had to observe 
practical limits when 
I froze the design. 


the basic design if you feel resource¬ 
ful and feel like wiring a few more 
chips. 

The remaining memory-mapped 
I/O devices are three configuration 
switches (buffered through IC6, 7, 
and 8—three 74LS240 chips) and 12 
bits of scanned keyboard data (buf¬ 
fered through IC9 and 10), Each 
device is addressed and its data gated 
onto the bus during the RAM RD 
pulse. Next month I'll describe these 
switches and the scanning logic in 
greater detail. 

On the right-hand side of the TMP 
(IC11) is the program-memory 
(EPROM) and user-I/O circuitry. In a 
process similar to that described for 
the display memory, an address is 


loaded into the latches IC12 and IC13 
during the active state of the ROM 
AL E; the EP ROM data is read during 
the PSEN pulse. Type-2716, -2732, 
or -2764 EPROMs may be used (with 
proper jumper selection). 

A parallel keyboard, instead of a 
scanned keyboard, may be connected 
to the Term-Mite ST through the 
type-74LS244 buffer IC18. Of the 8-bit 
input port, 7 bits are used to transfer 
ASCII data, while the eighth bit is 
borrowed for RS-232C handshaking. 
The keyboard strobe (active-low) con¬ 
nects directly to the RE10 TMP line 
and generates an interrupt when 
active. 

Serial communication is handled 
directly by the TMP through an on¬ 
board UART The data rate and pro¬ 
tocol are set via configuration 
switches, and full handshaking is 
supported. The MC1488 buffer and 
MC1489 driver are connected direct¬ 
ly to the TMP. 

The TMP also has a direct output 
line for a bell signal trigger. The pulse 
is generated whenever a ControTG 
code is output or whenever the cur¬ 
sor reaches column 72 on the display 
screen. The trigger pulse is only a few 
microseconds long, so that a mono¬ 
stable multivibrator, or one-shot 
(IC17), is needed to stretch the pulse 
and drive a self-contained piezoelec¬ 
tric transducer. 

Video output from the TMP is in 
the form of separate horizontal sync, 
vertical sync, and luminance signals. 
IC21, in combination with some 
discrete components, merges these to 
generate a composite-video signal. 
Because of the wide bandwidth re- 
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Figure 4: Schematic diagram of the Term-Mite ST The NS455A f s usual stock terminal-control program is here contained in a 2K byte type-2716 
EPROM (erasable programmable ROM). 
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quired for the 80-column display, you 
would probably have limited success 
using an RF (radio-frequency) modu¬ 
lator and TV set. I recommend that 
you use a high-quality CRT monitor 
for best results. 

Although the current 2K-byte 
control-software release does not 
support it, the hardware provides a 
light-pen input in the form of an in¬ 
terrupt to the TMP. With proper pro¬ 
gramming, you could get the TMP to 
remember where the electron beam 
was scanning when the interrupt 
happened and subsequently return a 
value giving the location to the pro¬ 
gram. And with the proper software 
running in the host computer, all 
sorts of menu-driven tasks could be 
handled in this way. 

Next Month: 

In part 2 we ll examine the TMP soft¬ 
ware more closely and explain exactly 
what all the Escape and control sequences 
do , 


Steve Garda (pronounced see-ARE-see-ah") is 
an electronics engineer and computer consultant 
with experience in process control, digital design, 
nuclear instrumentation, product development, and 
marketing . In addition to writing for BYTE, he has 
published several hooks. He can he contacted at FOB 
582, Glastonbury, CT 06031 


Special thanks to Bob Harbrtcht of National 
Semiconductor Corporation for his help with this 
project . 


Editor's Note: Steve often refers to previous Cir¬ 
cuit Cellar articles as reference material for each 
month's current article. Most of these past articles 
are available in reprint books from BYTE Books, 
McGmw-HiU Book Company POB 400, Hights- 
tawn, NJ 08250 I. 

Qaida's Circuit Cellar, Volume I covers articles 
that appeared in BYTE from September 1977 through 
November 1978. Ciarcia's Circuit Cellar, Vblume 
11 contains articles from December 1978 through 
June 1980 l Ciarcia's Circuit Cellar, \fclume IU 
contains articles from July 1980 th rough December 
1981. Ciarcia's Circuit Cellar, \tolume IV, soon 
to appear, will contain articles from January 1982 
through June 1983 t. 
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To receive a complete list of Ciarcia s 
Circuit Cellar project kits available from 
the MicromJnt, circle 100 on the reader 
service inquiry card at the back of the 
magazine. 


Tire following items are available from: 

The Micromint 
561 Willow Ave. 

Cedarhurst, NY 11516 
(800) 645-3479 for orders 
(516) 374-6793 for information 

1 Complete Term-Mite ST video-display- 
terminal kit including NS455A f printed- 
circuit board, IC sockets , DB-25S serial 
connector, and all other components but 
without keyboard or CRT monitor. Board 
size is approximately 4Vi by 644 inches 
with 0.156-inch 44-pin edge connector 


Price ....$239 

2. Complete assembled and tested Term-Mite 
ST terminal circuit board. 

Price .... 5279 


Please add $5 for shipping in the continental 
United States and $25 for all other countries. 
Nm York residents please add 7 percent sales 
tax. Alim,y four to six weeks for delivery ; 



f THE - 
STARC0M 


NOT ONLY ANOTHER TECHNOLOGICAL BREAKTHROUGH 


BUT ALSO EASY TO USE AND TO INSTALL 


Modems are Ihe most important device 
used to link two products Together 
through ordinary telephone lines al 
miles apart,The INCQMM STARCOM. s 
300/1200 bps Auto Dial. Auto Answer. 
Auto Log On modem was introduced to 


link two high speed devices together 
wiih having absolutely NO knowledge 
Of computers or communications m 
general. Anybody can install and 
operate the STARCOM Family in a few 
minutes. 


* STARCOM rs a 300/1200 bps Auto Dial/Auto Log On/Aulo Answer Modem 
- OSCOM is a 300/1200 bps Auto Dial/Auto Log On/Auto Answer with Osborne 

(TM) Computer Software (included) modem. 

■ COMSOFT is a communication software package 

* OEM MODEM BOARD is also available for custom installation. 


FREE SI50.00 value subscrip¬ 
tion to Official Airlines Guide 
with purchase of each Starcom 
or Oscom. Get immediate electronic 
access to airline fare and schedule 
info. 0AG Electronic Edition can save 
you at least 30% on most business 
trips and could save you thousands 
of dollars annually! 


DEALER INQUIRIES 
INVITED 
(312) 459-8881 
or 1-800-323-2666 


INCOMM 

115 N. WOLF RD. WHEELING, IL 60090 


r THE 
OSCOM 

$520. 


30 COMPACT. 

Only TV x &’2 x 7Va 1.5 lbs. 
Fits in your coat pocket! 
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Available In slow decay green or medium decay 
“European Amber" (the standard In Europe). 

Made with Lead/Strontium Impregnated glass that 
stops X-ray emission. 

High-contrast face glass that also cuts U.V. radiation. 
Frosted glass with extra Anti-Glare benefits. 

Easily installed. *, comes with pre-mounfed hardware. 

Warranted for one full year against manufacturing 
defects or tube failure. 

Ideal for word processing and programming, yet fast 
enough for games and graphics, 


“I just eliminated eye 
fatigue by replacing 
the CRT Display TUbe 
on my computer” 


Now you can eliminate 
strobe flicker and fatigue 
from your computer 
terminal with a new 
Soft-View™ 

replacement CRT from 
Langley-St. Clair. 


e 




Phil DeLaoey 
user 


Plus: 5 700 for pocking and UPS shipping 

S1700 for Overseas Parcel Post or IPS Blue Label 
Add Sates Tax where applicable 
Inquire about the CRTs we have available tor many other 
computer models 


To order or for more information, call: 

800 221-7070 

In New York call 212 969-6374 

•?:®Langley-St.CIair 

Instrumentation Systems, Inc. 


Now you can upgrade your 
monitor with a new European 
amber phosphor tube. 


Available for the TRS-80,* 

TeleVIdeo. Kaypro. Heath, 

DEC, Zenith and a wide 
variety of other monitors, 
these new replacement dis¬ 
play tubes use amber or green 
phosphors which exceed the 
European standards for persistence 
and color. 


And the “decay" or fade-out rate 
of the phosphor Is the same as 
the “refresh" or scanning rate of 
the computer screen, so the dis¬ 
play glows gently, lather than 
flickering like a strobe light - an 
annoying problem with black & 
white or Inexpensive green 
phosphor tubes. 


Now, you can upgrade your 
terminal or computer to world- 
class performance with the 
Installation of a Langley-St. Clair 

Soft-View'* CRT I 


Call our toll-free number to determine which 
tube wilt fit your computer or monitor. 


ISIS Soft View" CRTS 


AJ» available: 

□ # R22G Red Phosphor w/Anti-Glare $139.95 

□ #B22G Slue Phosphor w/Antt-Gtar* $ 139 95 


$99.95 

$99.95 

$99.95 

$89.95 

$7995 

$09.95 

$89.95 

$9995 


132 W. 24 th St. New York. NY 10011 


^Soft-View' 1 is a Trademark of langley-St. Clair Instrumentation Systems, me. 

T&S-BO. TeteVfctea Kdypra. Health DEC and Zenith are Registered Trademarks of Tandy Cotp H Tale Video Cap., Non Unear Systems, Inc, Heath Co.. Digital Equipment Co. Corp. and Zenith. 
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The monitor to meet your 
needs 



iN'lr 






With the no-compromise 
monitor, the Princeton HX-12, 
PGS set the industry standard 
for price/performance in a high 
resolution RGB color monitor. 

Now. we've done it again 
with the SR-12: our new super¬ 
resolution RGB monitor that 
meets the most demanding ex¬ 
pectations at a price that will 
surprise you . 

And PGS has set new 
standards in monochrome 
monitors, too, with the new 
MAX-12 amber monitor that's 
as easy on the eyes as it Is on 
your budget 


All three PGS monitors are 
engineered for no-compromise 
performance: to provide you 
with a cleaner, sharper image 
than any other monitor in the 
same price class. The HX-12 and 
the SR-12 both feature uncom¬ 
promising color convergence 
for crisp whites without color 
bleed. The MAX-12 offers 
impressive clarity in a mono¬ 
chrome monitor with easy-on- 
the-eyes amber phosphor. 

And all three monitors come 
with a shielded cable that plugs 
directly into the IBM PC or XT. 










i 
























Check the specifications 

The HX-12 has the highest 
resolution (690x240) and the 
finest dot pitch (.3 J mm) in its 
class. And yet it's suggested 
retail price is comparable to 
many medium resolution moni¬ 
tors. The HX-J 2 brings no¬ 
compromise color to the PC and 
now. with the PGS RGB-80 
board, to the Apple He as well. 


-m 










ram 


The new SR-12 also features a 
j.31 mm dot pitch supporting 690 
[horizontal resolution. However, 
|by increasing the horizontal 
"scan rate to 31.5 KHZ, the SR-12 
can support 480 vertical resolu- 
sn in non-interlaced mode. 
This results In a very high 
quality, flickerless image with 
f ability to generate text that 
lis truly of monochrome quality, 
|making it equally suitable for 
trord processing and for color 
graphics. Suggested retail price, 
i remarkable S799. 


am, 


fhe new MAX-12 offers you 
an amber monitor with 720x350 
I'esolution at a suoaested retail 
□rice | $2491 th,™ 
lower than th 
Dh-black competitor. And 
>IAX-12, unlike many other 
pmber monitors, runs off the 
I PC monochrome card- 
bo special card is required, 
tlarity of the MAX-12 is 
enhanced by dynamic focusing 
Circuitry which ensures 
ess 
si 





A non-glare screen is standard 
on all PGS monitors, color or 
monochrome—a feature your 
eyes will really appreciate in a 
long work session. 

Whatever your needs, from 
word processing to super 
resolution graphics, there's 
now a no-compromise PGS 
monitor that sets the standard. 
Ask your dealer for a demon¬ 
stration and let your eyes 
decide. Or call for more infor¬ 
mation and the name of your 
nearest dealer 



You can look to PGS 
for the Image 
your eyes deserve. 


800-221-J 490 
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Princeton 
Graphic systems 


1101-l State Road 
Princeton New Jersey 08540 
609 683-1660 
TLX 6857009 PGS Prin 





















industry breakthrough. 


NEW 2 (yes TWO) YEAR 
UNCONDITIONAL WARRANTY 
ON ALL AMDEK 
MONITORS 

It's new . 

It's exciting . . 

another first tor the industry with Amdek’s bold 2-year war 
ranty on monitor electronics and an unprecedented 3-yeai 
warranty on monitor CRT’s. Yes, it Includes all parts & iaborl 
And, all warranties in existence are automatically extended to 
the new 2-year warranty. 

Amdek has always been thoroughly committed to the highest 
quality standards . . quality that's Inherent in every monitor 
component and every connection quality that’s triple 
checked before every shipment That's why we dare to offer 
this extended warranty, 

You expect top quality equipment to operate Iroubie-free for 
years. We agree. This industry-firsl warranty is our answer to 
your expectations. Enjoy Amdek performance and keep 
coming back for more! 

See our complete line of color and monochrome monitors, plus 
the new 3” disk drive, plotters and expansion boards at your 
local authorized Amdek deafer 

>4in/idek 

2201llvely Blvd. • Elk Grove Village. IL 6000/ 
(312)364-1100 11X 25-4786 
REGIONAL OFFICES Calif (714)662-3949 • Texos (817) 490-2334 
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BYTE West Coast 


Beyond the Word Processor 

The time has come for text-editing software to surpass 
the paper operations it mimics 


To date, most personal computer 
software has enabled us to do 
familiar tasks more efficiently. With 
a word -processor, for example, we 
can prepare documents, alter them, 
and generate dean copies more easi¬ 
ly than is possible using a typewriter, 
paper, liquid correction fluid, and an 
eraser. While the Block Move com¬ 
mands in word processors make re¬ 
arranging text simpler and encourage 
writers to revise, nothing about word 
processors makes it easier to create a 
document when the ideas are still in 
a formative stage or to analyze a 
document that is already complete. 

Spreadsheets are the great excep¬ 
tion. They let us analyze related 
numerical parameters in a way never 
before available to individuals. Some 
may dispute this view, saying that 
spreadsheets just let us look at more 
alternatives than we could using 
paper and calculator The contribu¬ 
tion of the spreadsheet program, in 
this view, is merely an improvement 
in efficiency over customary 
methods. 

But spreadsheet software con¬ 
tributes much more than increased 
efficiency. As you watch the effects of 
changing one figure ripple through 
a whole model, you are able to think 
in larger terms than a calculator and 
paper allow. Furthermore, the visual 
rippling itself sometimes is tanta¬ 
mount to a graphical simulation of 
the problem under study. You gain a 
better understanding of relationships 


by Phil Lemmons 

in the model and a feeling for the 
probable consequences of different 
kinds of changes. When a change 
causes startling results, you realize 
that either the model doesn't reflect 
reality or the reality is different in 
some important way from what you 
thought. The spreadsheet software 
provides a ready means for analyz¬ 
ing the startling result. 

The time has come for text-editing 
software to surpass the power of the 
paper operations it mimics. To date, 
word processors have taken concep¬ 
tually complete documents and 
printed them out neatly. The most in¬ 
teresting and difficult part of prepar¬ 
ing many text documents, however, 
comes much earlier—when concepts 
are inchoate and their interrelation¬ 
ships are dimly understood. Text 
editors for programmers have pro¬ 
vided "macros" that permit auto¬ 
matic execution of a series of opera¬ 
tions, but the operations chained are 
usually a series of search-and-replace 
operations designed to achieve a 
result that conforms to the rigid syn¬ 
tax of a programming language. 

Can software help us grope 
through the earlier stages of text 
composition? Can it help us analyze 
finished documents? 

Let's take a case in point. In the ear¬ 
ly stages of composition, the writer 
is thinking things through. Although 
the writer is putting words on paper, 
he or she is grappling with concepts 
that encompass more than single 


words or phrases or even paragraphs. 
Take a work of fiction, for example. 
As the author writes, he or she thinks 
about large ideas such as characters, 
atmosphere, and plot. The author 
may be reflecting on the character 
George and whether he develops 
convincingly, or about how to give a 
scene a spooky atmosphere before 
George enters, or about how to build 
suspense before the climax. The 
writer thinks in terms of George's 
character as it extends and evolves 
throughout the novel. He or she 
thinks of the scene that is meant to 
be spooky as one that builds on pre¬ 
ceding scenes and prepares for sub¬ 
sequent scenes and wonders how to 
build suspense in terms of creating 
and resolving tensions between char¬ 
acters. 

Regardless of what the writer is 
thinking, however, the word pro¬ 
cessor can directly manipulate words 
and phrases only. What the word 
processor can directly manipulate is 
much smaller than what the writer's 
mind can directly manipulate. 

How could text-editing software 
help the writer grapple more direct¬ 
ly with concepts larger than words 
and phrases? I offer a few sugges¬ 
tions, again with reference to fiction. 
A utility called Character could ex¬ 
tract some specifiable number of 
sentences before and after each oc¬ 
currence of a character's name (let's 
call these "character blocks") and 
assemble all the extractions (in a 
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"character summary") for convenient 
viewing by the writer. The CHARAC¬ 
TER command might have switches 
that select specifiable kinds of infor¬ 
mation from the character blocks 
rather than the entire blocks* Bor ex¬ 
ample, verbs, adverbs, and adjectives 
that express feeling might all be 
pulled out of the manuscript to give 
the writer a check on the character's 
emotional evolution. Terms likely to 
be used in physical descriptions of 
the character might similarly be ex¬ 
tracted, A pop-up menu headed 
"Character" might have these sub¬ 
headings: 

Feelings 

Physical description 

Actions 

Associations 

People 

Places 

Spoken words 

Another command, PLACES, 
could extract all the passages in 
which the character is mentioned in 
connection with any country city 
town, building, room, and so on. A 
command called ATMOSPHERE 
could extract all passages containing 
terms of color, feeling, sound, etc., in 
connection with a specifiable place. 

The next step in making software 
more useful to a writer would be to 
allow use of Boolean operators with 
these commands. It would be useful, 
for example, if a writer could ask for 
all passages containing references to 
both the character Tom and the room 
cellar. 

This special text editor would gain 
tremendous power if it enabled the 
writer to insert markers that corres¬ 
pond to milestones, such as chapter 
breaks, scene breaks, climax, 
denouement, and so on. The other 
commands could then present their 
data in relation to the milestones. It 
would be handy for example, to see 
how a characters feelings or actions 
after the dimax compared with those 
before* Using Boolean operators 
along with milestones, the writer 
could quickly select information that 
shows how a character feels about a 
certain place both before and after the 
climax of the story. Since characters' 


emotions are often expressed in rela¬ 
tion to the objects around them, the 
combination of milestones and 
Boolean operators would be a power¬ 
ful characterization tool* 

An equally useful extension would 
let the writer specify a new com¬ 
mand, a list of menu items to appear 
when the command is invoked, and 
a list of words and phrases to search 
whenever the writer used the com¬ 
mand and specified a menu item* 

It is worth noting that none of 
these suggestions for developing an 
editing program for writers of fiction 
would do anything to replace or 
diminish the writers' creativity. The 
commands would merely give the 
writer quick access to information 
that related to developing concepts in 
the story. The writer could check how 
the text on disk compared to the 
writer's current ideas about a char¬ 
acter, place, and so on. As the writer's 
ideas changed, the editing com¬ 
mands would help extract the rele¬ 
vant passages to speed the reshaping 
of the text to reflect the writer's 
changed ideas* 

Special Functions for Special 
Needs 

Just as fiction writers have special 
needs, so do writers of other kinds 
of documents. In writing a proposal 
for funding, for example, it would be 
useful to have the document sum¬ 
marized instantly in terms of its 
references to objectives set in the RFP 
(Request for Proposal). Tracing each 
objective against a time line would be 
another helpful feature. Inveterate 
proposal writers could suggest other 
features. 

In narrative writing, it would be 
useful to be able to extract the se¬ 
quence of tenses in a piece; in history 
especially, to extract the sequence of 
dates and times. 

Business writers could suggest spe¬ 
cial editing features for business 
plans and annual reports. Com¬ 
mands that extracted all numerical in¬ 
formation and plotted it against a 
time line would be useful during 
writing* Another helpful command 
would extract paragraphs containing 
references to specified divisions, 
departments, positions, or persons. 


Boolean operators would be as help¬ 
ful here as in fiction* 

Other missing facilities would help 
writers in all fields* One problem in 
any extended piece of writing is to 
make strong transitions from one sec¬ 
tion or chapter to the next. A com¬ 
mand that extracted the last two para¬ 
graphs of each section and the first 
two paragraphs of the following sec¬ 
tion would let the writer have a quick 
look at all the transitions in the 
document. 

Good Signs 

Two programs that go beyond 
word processing are now on the mar¬ 
ket: Thinktank, from Living Video¬ 
text in Palo Alto, California, and 
Zyindex, from Zylab Corporation in 
Chicago, Illinois. Both these pro¬ 
grams recognize that a collection of 
words can be much more than a 
finished document. They give the 
user new ways of getting hold of in¬ 
formation contained in text files. 

In the case of Thinktank, available 
for the Apple He for $150 and the IBM 
PC for $195, you obtain information 
through a tree structure. A document 
is a large outline. There are headings 
and subheadings ad infinitum, but 
you see only as much of the outline 
as you wish. The EXPAND and COL¬ 
LAPSE commands control what you 
see* Thinktank displays a " + " in 
front of every heading that has fur¬ 
ther information under it. You know 
you have reached the end of a branch 
when a " - " sign precedes a heading, 
if you use the EXPAND command on 
an item that is preceded by a " + ", the 
next level of branches will be dis¬ 
played. You can expand your way 
through level after level* When you 
want to concentrate on the more 
general levels of the outline, you use 
the COLLAPSE command to hide the 
levels that give details. By expanding 
and collapsing, you can delve into 
the tree of data or concentrate on 
only the broad headings. You can 
also move items about in the struc¬ 
ture, promoting them to higher levels 
or moving them to other parts of the 
outline. You can insert new items and 
merge old ones as well. 

Thinktank, then, is most useful 
when a document is in the formative 
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mss 


application 
developers, the 
Mouse includes a pro¬ 
grammable interface driver 
to give your application program 
complete control over the Mouse’s 
operation. 


the 
the 

standard for software, 
have done it again with the 
Microsoft Mouse. 

Our expertise in both hardware and 
software has gone into the develop¬ 
ment of the Microsoft Mouse. Now 
you can plug in the most exciting 
computer product of the year and 
put it to work. 

The Mouse lets you move 
the cursor freely and natu¬ 
rally, then execute com¬ 
mands at the push of a 
button. 

The Microsoft Mouse is a complete system. 
It comes with an on-screen tutorial, a 
practice application, and the Multi- 
Tool™ Notepad, a mouse-based 
text editor, so you can begin using 
the Mouse right away. And for 


That’s the kind of support you’d expect 
from Microsoft. After all, we were the 
world’s first microcomputer software 
company. Today, more than a million 
microcomputers are running Micro- 
soft-languages, operat¬ 
ing systems, applica¬ 
tion programs, and 
hardware-software 
combinations. 


You can get the 
Microsoft Mouse 
in either a bus or 
serial version 
for the IBM*. 
PC or PC XT 

Ask your 
Microsoft 
dealer for a dem¬ 
onstration of the 
Microsoft Mouse 
—a whole new standard. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICROSOFT 




Microsoft is a registered trademark. 

, and MS and the Microsoft logo are 
/ J trademarks of Microsoft Corporation. 






















Photo 1: Thinkiank in use, with the main command menu shown . 
The EXTRA command at right leads to a second list of commands. 
Each item preceded by a "+" can be expanded to show subheadings 
or paragraphs, while each item preceded by a represents the end 
of a branch. 


Photo 2: The edit menu of Thinkiank. Although not a word pro¬ 
cessor in the usual sense , Thinktank does include a good text editor 


stages. As your ideas change and 
various aspects of them become more 
and less important, you can alter the 
document to reflect the changes. 
However much rearranging you do, 
Thinktank leaves you with a neat out¬ 
line that looks as if you understood 
the subject when you started out. 

In a way, Thinktank is analogous to 
a spreadsheet. A spreadsheet lets 
you rearrange numbers and relation¬ 
ships until you find a coherent ar¬ 
rangement that shows how to attain 
your goals. Thinktank manipulates 
text in a way that lets you rearrange 
its internal logical relationships until 
the structure supports a main idea, 
A spreadsheet is a number manipu¬ 
lator. Thinktank is a text manipulator 

Living Videotext calls Thinktank an 
"idea processor" to distinguish it 
from a word processor. While the 
term is a bit optimistic, it will have to 
do until a better one comes along. 
Thinktank's specific contribution is to 
apply tree structures to text. Its more 
general contribution is to treat a body 
of text as a database whose parts hap¬ 
pen to be text. 

Photo 1 shows a sample screen 
from Thinktank. As the main com¬ 
mand menu reveals, Thinktank lets 
you search for items based on key¬ 
words. This search differs from one 
in a word processor in that it finds 
paragraphs or branches that contain 
a keyword—not just the keyword. In 
other words, you can confine your 
search for a keyword to a particular 


area. Selecting the EXTRA command 
at the right of the main menu brings 
a menu of extra commands, includ¬ 
ing PROMOTE, which promotes a 
subheading to a higher level. Photo 
2 shows the edit menu, displayed 
after you select the EDIT command 
from the main menu. 

Zyindex, too, treats text as a data¬ 
base, This program lets you search a 
body of text for occurrences of any 
word, or of any two or more words 
within a specifiable number of words 
of each other. What makes Zyindex 
so much more valuable than the 
Search function of a word processor 
is the availability of Boolean opera¬ 
tors. You can look for any occurrence 
of either "Johnson" or "Holmes" 
within 100 words of "embezzlement" 
Or any occurrence of both "Johnson" 
and "Holmes" within 100 words of 
"embezzlement" 

Zyindex works by making an index 
of all the informational words in what 
it calls a textbase. That is to say, the 
index excludes "noise" words, such 
as prepositions and conjunctions. 
You make a search request with 
Zyindex by combining content terms 
with connector words. The connec- 
tor words are OR, AND, NOT, WITH¬ 
IN, and { ) [parentheses]. NOT rep¬ 
resents the exclusive OR, and the 
parentheses are used to mark the 
scope of the other connectors. 
Zyindex will print out all the files that 
conform to a request or let you peek 
at the relevant passages within those 


files. Zyindex runs on the IBM PC, 
requires 192K bytes of RAM and two 
double-sided drives, and costs $295. 

Zyindex enables you to test for rela¬ 
tionships among items in an index. 
You can extract relevant information 
quickly to test a theory, to support an 
argument, to confirm an association, 
or to speed analysis of a body of text 
that resides on disk. 

Programs like Thinktank and 
Zyindex show that word processing 
is the least interesting part of process¬ 
ing text; the interesting parts are dur¬ 
ing the generation of ideas, which 
Thinktank aids, and during the 
analysis of a body of information ac¬ 
cumulated in text files, which 
Zyindex aids. These programs hold 
great promise because they show that 
programmers are thinking of ways to 
let personal computer users do more 
with text than print clean copies and 
individually addressed form letters. 

If anything is holding back devel¬ 
opment of software for text manipu¬ 
lation, it is the failure of those of us 
who create, edit, and analyze text to 
specify features that would be useful 
to us. In the age of the typewriter, 
there was no point in dreaming of 
such features. In the age of the per¬ 
sonal computer, expressing our 
dreams may result in products that 
make such features a reality.* 


Phil Lemmons is managing editor of BYTE. He 
can be reached at FOB 372, Hancock :, NH 03449. 
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WITH THE PASSWORD ' 1 MODEM AND 
TELPAC™ BEN FRANKLIN COULD HAVE 
PUBLISHED THE FRIDAY EVENING POST 


he Password*" modem and the cost will be half o 

Telpac™ software deliver text fast, proofreading zero! 
far, cheap, and letter-perfect. Fast? Password is USR's 
Ten times faster than an expert typ- automatic modem: 3( 
ist (and four times faster than most auto dial/answer, aut 
other modems). Far? Cross town or select, two-year warr. 
crosscountry. Letter perfect? Multi- Telpac, the USR frien 
pie accuracy checks of your text are munications softwan 

j u st on e ed itoria 1 benefit. C hea p ? $79. Write or ca 11 

Thousands of words by phone fry descriptions-b 

lines, for less than express mail. ! I j and Password < 

And if the text is to be typeset, Vsa e than this! 

US, ROBOTICS INC. 

1123 WEST WASHINGTON ‘CHICAGO, ILLINOIS 60607 
(3121733-0497 


Circle 366 on inquiry card. 


Suggested list \6r Password complete 
with power adapter, phone cable, 
KS232 interface^ 

Password, IrdpaV, and LJSK logo are 


l . t l v ^ . , , , , n .. K. 

1 rndema rk L . irf U. S Kobol ics I nc, 
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THIS GRAPHICS DESKTOP 

THE GRAPHICS 

1 C r\ PRODUCTS 

STANDARD 


Powerful text editing. 
High-speed graphics. Color copies. 
The new desktop family from Tek! 



VT100 text editing and 
PLOT 10 color graphics 
are now packaged as 
basic desktop units and 
priced from $3995 ‘ 
complete. 

Tek's new 4100 Series 
desktop terminals answer 
a range of resolution, 
screen size, color palette 
and local intelligence 
needs. All three feature 
outstanding 60 Hz non¬ 
interlaced displays and 
rapid 16-bit graphic pro¬ 
cessing speeds. 



As simulated. Tek's 60 Hz 
refresh rate and bright phos¬ 
phors result in a flicker-free 
image with perceivabfy better 
definition than that provided 
by 30 Hz terminals quoting 
greater pixel densities. 


Standard capabilities 
include 38.4K baud com¬ 
munications; easy color 
selection from the key¬ 
board; 4096 x 4096 ad¬ 
dressable display space; 
a separate display sur¬ 
face for alphanumerics or 
communications dialog; 
and compatibility with 
ANSI X3.64 screen edi¬ 
tors, including DEC 
VT100 extensions. 



4105 

4107 

4109 

Display Size 

330mm [13") 

330mm (13") 

483mm (19") 

Displayable Colors 



Graphics 

8 

16 

16 

Alphanumeric 

a 

8 

8 

Palette 

64 

64 

4.096 

Resolution 

480x360 

640x460 

640x460 

Segment Memory 

128K Bytes 

256K Bytes 

Price 

83,995 

36,950 

$9,950 

Warranty-Plus 

$195 

$295 

$395 


Each offers 
an uncondi¬ 
tional, one- 
year on-site 
warranty Tek 
Warranty-PI us 
extends this 
coverage two 
additional 
years at mini¬ 
mal cost. 

For less than $1,600, 
you can add Tek’s com¬ 
pact, plug-compatible 
4695 Color Graphics 
Copier. With a palette of 
up to 125 shades, the 4695 
lets you reproduce graphic 
and alphanumeric displays 
on report-size paper or 
transparency film at the 
push of a button. 



All 4100 Series terminals 
feature programmable 
keyboards with innovative 
Joydisk for convenient 
graphics input. 


At any time, you 
can plug into Tek’s new 
4170 Local Graphics 
Processing unit. The 

CP/M-86-based 4170 


provides up to 886K RAM 
for standalone program¬ 
ming and pre- or post¬ 
processing—to help you 
conserve host power 
while you build upon a 
central data base. 

Factor in compatibility 
with Tek PLOT 10 soft¬ 
ware and 4110 Series 
terminals, and you’ll 
discover the first 
desktop graphics that 
you can’t outgrow. Call 
your Tek Sales Engineer 
for a demonstration. 

For the number, or for 
literature, contact: 

U.S.A., Asia, Australia, 

Central & South America, 
Japan 

Tektronix, Inc. 

RQ. Box 4828 
Portland „ OR 97208 
Phone: 800/547-1512 
Oregon only: 800/452-1877 

Europe, Africa, Middle East 

Tektronix Europe B.V. 

Fdstbox 827 
1180 AV Amstelveen 
The Netherlands 
Telex: 18312—18328 

Canada 

Tektronix Canada Inc. 

RO. Box 6500 
Barrie, Ontario L4M 4V3 
Phone: 705/737-2700 

‘All prtces qiHfled are US. 

Domes!#: only. 


Tektronix 

CDMMTTED TO EXCELLENCE 
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Good things come in 2s. 

The DMP-40-2 is a good example. 


TWO PENS, poised and able, help you create 
vivid multicolor business graphics quickly and 
simply, or let you plot and draw different line 
widths for critical drafting applications. 

TWO FORMAT SIZES give you the freedom 
to generate vibrant graphics for reports and pre¬ 
sentations. The standard 8'Z> x H" format is 
ideal for use in the report body, while the larger 
size is suitable for foldouts and photo reduc¬ 
tions. Both the standard and larger 11X 17" for¬ 
mats are available in bond, vellum and acetate 
film (for colorful overlays or overhead trans¬ 
parencies). The two formats are interchangeable 
with drafting sizes A and B. No extra-cost ac¬ 
cessories are needed when plotting on different 
surfaces. 

TWO INTELLIGENCE LEVELS provide 
the flexibility to plot in either a ‘smart’or incre¬ 
mental mode. With internal firmware that oc¬ 
cupies 16-thousand bytes, the DMP-40-2 
borders on brilliance. It’s capable of automat¬ 
ically generating such complex figures as circles, 
arcs, ellipses and general curves with a single 
simple command. 

BYTE January 19S4 


More software is tailored to the Houston In¬ 
strument DMP-40 Series than for any other 
plotter. Well over a hundred programs are avail¬ 
able, offered by scores of capable vendors. Each 
program has been configured in concert with 
Houston Instrument, so there are no rude sur¬ 
prises when you hit ‘return.’ Versatile programs 
for business graphics, investment analysis and 
computer-aided drafting are all available, with 
more added virtually on a daily basis. 

Choose 2 for the show, and treat yourself to 
superior multi-color graphics at a very ‘budget 
friendly*’ price. 

For the name, address and phone number of your 
nearest distributor or dealer, write Houston Instru¬ 
ment, 8500 Cameron Rd., Austin, Texas 78753. 
Phone 512-835-0900 or 800-531-5205 if outside 
Texas. In Europe contact Bausck & Lomb Belgium 
NV., Rochesterlaan 6, 8240 Gistel, Belgium. Tel. 
059-27-74-45, tlx 846-81399. 

houston instrument 

* Suggested US Retail $995. 

Meets FCC class B requirements, UL Listed. 4P0I l 
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User's Column 


Too Many Leads, or What in 
*;?!#"*? Goes First? 

In a heazn/ news month, our user covers several important items 


This has been the month of the 
changing lead. It began with 
upgrading the Eagle 1600, Then Tyler 
Sperry brought over the Kaypro 10, 
a portable machine with a hard disk. 
We'd no sooner got that running than 
the Osborne Computer Corporation 
filed for Chapter 11, and that need¬ 
ed commenting on. Then I got upset 
by the mess Congress is making out 
of attempts to promote computer 
literacy, but before I could write 
anything about it, Epson sent us yet 
another version of Valdocs for the 
QX40, 

Just after that, I got a copy of the 
legal reasoning in the Apple v, 
Franklin suit, which holds that "a 
computer program, whether in object 
code or in source code, is a literary 
work' and is protected from 
unauthorized copying," There are 
some powerful implications in that. 
For one thing, if program publishers 
rely on copyright, how can they ex¬ 
pect to enforce those silly licensing 
agreements they foist off on us? 

If all that weren't enough, I went 
to CP/M East in Boston, where Digital 
Research's Gary Kildall displayed DR 
Logo and Bill Godbout held a big 


by Jerry Ptournelle 

clambake to celebrate Compupro's 
tenth anniversary. Godbout also 
unveiled the Compupro 10, formerly 
yclept Shirley, and there's a story to 
go with that. Rod Coleman was 
there, too, with the new Sage IV, 
which is a good candidate for the best 
available computer based on the 
68000 chip. Finally, after CP/M East 
I paid my very first visit to BYTE 
headquarters in Peterborough, New 
Hampshire, 

Any one of these events would be 
important enough for the lead item 
in the column, but none of them is, 
because on the way to Peterborough 
I stopped at Steve Ciarcia's Circuit 
Cellar, 

Quicksilver 

Steve has designed an absolutely 
dynamite upgrade to the IBM PC, He 
asked me not to do the full story this 
issue, because he's still playing 
around with the way he wants to 
package it. That's fine, but if you're 
at all short of money, don't buy 
anything for your PC until you've 
seen Ciarcia's Quicksilver. I can 
darned near guarantee it will be the 
first thing you'll want. 


Quicksilver is a one-card computer 
that uses the IBM PC as a power 
supply, disk drive, and smart ter¬ 
minal, It has its own CPU (central 
processing unit, or brain) aboard* 
Using Quicksilver is simple: you 
preload a PC BASIC compiler that 
appears as if it's in ROM and write 
a program in BASIC, doing all your 
debugging and logic testing in the 
usual way. Then you run it under 
Quicksilver, which compiles the pro¬ 
gram in seconds as you 'Toad" it 
Then it executes the compiled pro¬ 
gram, The results are astounding. I 
might not have believed it if I hadn't 
seen it myself: programs run 100 times 
as fast , 

If that weren't enough. Quicksilver 
also lets you run CF/M-80 programs 
and has a C compiler. There's also a 
structured assembler and a text editor 
integrated with the BASIC compiler, 
I didn't myself see those features 
work, but I've no reason to doubt that 
they do, Ciarcia has a habit of getting 
things right. 

Incidentally, for the congenital 
doubters among our readership: 
there really is a Circuit Cellar, and it 
really is in Steve's basement. 
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2720 S. Harbor Blvd-, Suite E, Santa Ana, CA 9270-1 


__ THE _ 

PRINTER 

SERVICE, COMPUTER AND SOFTWARE 
COMPATIBILITY, and LOW PRICE, 

are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specialize in printers, so 
our professional staff can help you choose the right printer for 
your personal and business needs. Every Printer Purchase 
includes: 

1) Low Prices 3) Free Technical Support 

2) Same Day Shipping 4) Full Service Option 



IDS 480 


• 110 CPS, Bi-Directional, Logic 
Seeking 

• 24x9Dot Matrix, 10,12.16.7CPI, 
Pius Proportional Spacing 

• Parallel and Serial Port 
Standard 

$CALL 



BROTHER HR-15 

• 13 CPS - Bi-directional - Super & 
Subscript 

• 10. 12,15 and Proportional Spac¬ 
ing Pitch 

• Optional Tractor. Sheetteed and 
Keyboard 

Parallel $CALL 

Serial. $CALL 


DOT MATRIX PRINTERS 


EPSON SERIES 

FX 80.$ CALL 

FX 100.$ CALL 

OKIDATA SERIES 

82A. % CALL 

83A.$ CALL 

92A.$ CALL 

93A.$ CALL 

84 (parallel).$ CALL 

C. ITOH SERIES 

8510 Prowriter.$ 395 

Prowriter II.$ CALL 

IDS SERIES 

Microprism 480.$ 395 

Prism 80.$ CALL 

Prism 132.$ CALL 

GEMINI SERIES 

Gemini 10X.$ CALL 

Gemini 15X.$ CALL 

Delta 10.$ CALL 

Toshiba P1350 .$ CALL 


LETTER QUALITY PRINTERS 


BROTHER SERIES 


HR-1.$ CALL 

HR-15 .$ CALL 

HR-25 .$ CALL 

COMREX SERIES 

CR-1.$ 650 

CR-2.SCALL 

CR-25 .$ CALL 

C. ITOH SERIES 

F-10 40 CPS.$ CALL 

F-10 55CPS.$ CALL 

NEC SERIES 

2010.$ CALL 

2030 . SCALL 

2050 .SCALL 

3510.SCALL 

3530 .SCALL 

3550 .SCALL 

7710.SCALL 

7730 ..SCALL 

NEC Accessories.$ CALL 


We carry a full line of Cables and Accessories 
phone rebate: 0311 < 774 > 241-0707 and ask us about... 

We are so confident of our LOW PRICES and SUPPORT that we are going to ask you to make the 
Inital investment by caFting us. In return, when you buy your printer from us. we will rebate the cost 
of your call and deduct it from your invoice, 

HOW TO ORDER; Our phone lines are open from 8 am. to 6 p.m. PST, Monday - Friday. We accept 
VISA, MASTERCHARGE fat no exlra charge), personal checks take two weeks to clear, COD’S 
accepted. Same-day shipment on orders placed before 1 p.m. Manufacturer's warranty applicable 
on all equipment. Prices subject to change. 
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However, if you picture a basement 
as a damp, messy place, get rid of that 
image. Garda's Circuit Cellar is none 
of that. Most of it is carpeted, with 
paneled walls and designer furniture, 
more rec room than cellar. In the 
middle of ail that is a work area with 
wide Formica-topped counters and 
lots of test equipment. 

It's also neat. In fact, although 
they're tearing Steve's house apart to 
put in a new kitchen, the whole place 
is neat, which suggests that Steve 
and his wife, Joyce, have some fun¬ 
damental secret that escapes the rest 
of us* Every time I see a place like his, 
I get fantastic plans. If I just add 
storage cabinets here and bookcases 
there, I too could have some bare 
counter tops, and chairs not piled 
with paper and boxes, and 
somewhere to put things as they 
come in. 

Then I come home to Chaos 
Manor. Ah, well. 

Survival 

I'm writing this in early October. 
Just at the moment, in obvious reac¬ 
tion to the Osborne disaster, both 
computer and mainstream maga¬ 
zines are full of articles and editorials 
about "the great shakeout" in the 
micro industry. A number of com¬ 
panies are said to be in trouble, and 
"experts" are predicting that we've 
reached a new age in micros, one in 
which only the giants like IBM can 
survive. 

I don't believe that. 

I suppose the micro industry will 
be dominated by the giants—but 
there's plenty of room for the others. 
In US. business as a whole, about 10 
percent of all sales are made by com¬ 
panies with a gross income of less 
than half a million dollars. There are 
some 5 million of them. Another 35 
percent of all sales are made by the 
520,625 companies with gross in¬ 
comes of $500,000 to $25 million. At 
the other end of the spectrum, a bit 
less than half of all sales are made by 
the 2355 companies with gross in¬ 
comes of $100 million or more. 

That's all U.S. business, from steel 
rails to books to coffee spoons. The 
computer industry is skewed a bit 
more toward smaller companies. I 
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Large Multi-user Capability 

A truly professional, reliable solution^the NETiwork 
8816 has been specifically designed for installation 
in demanding multi-user appiications.The low sorting 
price allows you to start with two users and grovjJj^ier"' 
to many thousands without the expen^©-^3tTepiacing 
existing equipment or softw^re-as'you grow. We 
offer three types qf.Loeat'Area Networking, including 
Ethernet,..wiltTfOlfshared multi-system resources. 

AND Tf "WORKS. Gone are the bottlenecks that make 
shared-processor multi-user systems too sluggish 


All MuSYS systems utilize TurboDOS, the industry 
Standard Multi-user Operating System. Mainfr§me---^ 
capability at microcomputer prices^jiii-«otffpatible 
with virtually all CP/M Softi^eH^ElTwork systems 
give you advanc£d^e5rt0res such as 8MHZ processors, 
highsg£e€M - rard disk drives with storage capacities 
^ffffo 280MB, and 16 bit future upgrade path. 

This system meets your needs ..WHATEVER THEY 
ARE. Call or write, MuSYS Corporation, 1752-B Langley 
Irvine, California 92714. (714) 662-7387 toll free out¬ 
side California 1-800-852-5362. TWX 910-595-1967. 
Cable MUSYSIRIN. 

Dealer and OEM inquiries welcome. 


for real time applications. What's more, we offer an 
unbeatable combination in a video terminal with our 
NET/worker You get styling, operating comfort, value 


m^Qj) 


CORF 


and reliability. 


We design the future. 


NET/wark is a trademark of MuSYS Corporation. TurboDOS is a 
trademark of Software 2000, Inc CP/M Is a trademark of Digital 
Research, Inc. Ethernet is a trademark of Xerox Corporation. 








think it will stay that way because 
the micro world changes like dreams, 
and smaller, leaner companies, with 
fewer links in the decision chain, can 
respond faster to changes in 
technology. 

The giants look to big sales, hun¬ 
dreds of thousands of copies of near¬ 
ly identical units. While they're set¬ 
ting up to do that, the small, adapt¬ 
able, fast-moving outfits get their 
innings. 

Example: there's a persistent rumor 
that IBM has developed a small, por¬ 
table computer based on the 1APX1S6 
CPU chip. The problem is that Intel 
isn't producing the chips fast enough. 
It has had to put its customers on 
allocation. 

IBM can't work that way. However, 
if you really want an 1 APXI 86 com¬ 
puter, Slicer will be glad to sell you 
one. It comes without frills. There's 
no case and no power supply, but it 
works. Jim Hudson and I are doing 
an article on the Slicer, which is a 
good buy for technically sophisti¬ 
cated users. My point, though, is that 


Slicer can make profits on its 
machine, even though the company 
will never have any large share of the 
microcomputer market. 

Another example: I first met Rod 
Coleman at a West Coast Computer 
Faire. Forty days before the Faire, his 
Sage Computer Technology company 
was destroyed by a disastrous fire. 
Rod was standing there with his 
three working machines. None had 
a hard disk; he'd show you melted 
fragments and refer to them as "our 
weli-bumed-in disk drive" In less 
than a year. Sage was doing a million 
dollars' worth of business annually; 
I recently got an announcement that 
the company had had a million- 
dollar month, and it hasn't stopped 
growing. The Sage IV may well be 
the best 68000-chip computer on the 
market. 

Yet another example: even as 
Osborne was getting into trouble, 
Kaypro was growing by leaps and 
bounds. The reasons for that are 
complex, and indeed Kaypro couldn't 
possibly be doing as well as it is if 


Osborne hadn't led the way; but it 
does show that small, well-made, 
and well-thought-out systems can 
thrive. The Kaypro 10 is the first por¬ 
table machine to use a hard disk. 
Other innovations are coming. 

A final example. Bill Godbout just 
threw a big party to celebrate the 
tenth anniversary of Compupro. 
Here's a company with a reputation 
for armor-plated high-technology 
hardware. It very nearly dominates 
the development systems market. 
Now it's trying to expand its market 
share by selling easy-to-use business 
systems. 

Last time I looked, Compupro had 
maybe 2 percent of the micro market. 
That doesn't sound like much—but if 
you look at Compupro's actual dollar 
income, it has been doing business 
at a steadily rising rate. Most accoun¬ 
tants would sell their livers for that 
kind of profitability 

At the height of the Osborne 
boom, the company was shipping 
around 8000 computers a month, 
which generated sales on the order 


AZTEC C — 1 C 1 PROGRAM DEVELOPMENT SYSTEM 

PORTABLE SOFTWARE APPLE CP/M IBM 



Z6D,8° 08 ^ e sso^ 






p (ocess ' nB 


Shipping: COD. 2nd 
day delivery, add $20 


day delivery, or Canada, add $5. Canada 2nd day or US next ^£0 
Outside North America, add $20, and for 2nd day add $75 




[W’ l 'r-in.T^ 






64 fanuaiy 1984 © BYTE Publications Inc. 


Circle 234 on inquiry card. 












- [! 


THE HARD PART IS MAKING SURE 
THEYSTAYTHATWAY. 

A disk is built with certain safeguards, Thai's why most disk makers 
offer guarantees tliat the product you receive comes to you error free, 
We al Memtek Products are concerned that the minidisk remains 
error free. Every time you use it, After exposure to dust, cigarette 
smoke, fingerprints, even wear caused by your computer. .And so, we 
have built safeguards around the disk, as well. 


Memtek Products' latest innovation... 
acknowledgment of a real world 
beyond the laboratory,_ 

The hub ring. Designed to prevent our minidisks from jam¬ 
ming in your machine. Rigid. Durable. Reinforced. 

The coating. A critically-controlled coating of high-energy- 
magnetic oxide particles that covers the disk’s surface, which is then 
micro-polished to improve head to disk contact, preventing 
dropouts, lowering head abrasion. 

The lubrication system. A constant lubricant protects both the 
disk surface and the drive head from wear. 

The sleeve. Comes with a soft liner that protects the disk while 
gently cleaning the surface. 


The guarantee. 

We’ll replace, free, any 
minidisk if it fails to 
accurately store and 
retrieve data due to a 
defect in materials or 
workmanship for up to 
5 years from date of 
purchase. Simply mail the 
disk hack. 

The Memtek lineup. 

Premium, double and quad 
density minidisks as well as 10- 
and 15-minute computer 
cassettes and a 5!4" disk drive 
head cleaner. 


MEMTEK, 
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of $100 million a year. That may not 
be big by IBM standards, but it's not 
peanuts, and it made Osborne one of 
the Big Ones in the micro field. 

There are 5.5 million U.S. com¬ 
panies, and just about every one of 
them will spend $2000 a year on 
microcomputers. There are at least a 
million people who spend a thou¬ 
sand dollars a year on personal com¬ 
puter products, and I'd be greatly sur¬ 
prised if that number didn't hit 10 
million in the next few years. One- 
half of one percent of that is $105 


million—Osborne's peak income. 

Look at it another way. Assume 
sales are distributed by company size 
roughly the way they are in US. 
business as a whole. 

Of $20 billion total sales, 10 giants 
will get half. The other half will sup¬ 
port a thousand companies with 
average sales of 10 million dollars, 
which in practice is more likely to be 
900 smaller outfits and 50 large ones. 
Even so, there's plenty of room. 

This isn't to say that things won't 
get tricky. They always do when 


you're up against laige resources. The 
big boys can survive mistakes that 
bankrupt small companies. They can 
afford to lose money setting up store 
outlets and service centers. They can 
also afford to advertise. 

The smaller outfits also have some 
advantages. They don't have to tool 
up for big production runs, and their 
decision structures are leaner, so they 
can track new technology better. 
They may not have in-house service 
organizations, but as the industry 
matures there'll be more and more 
trained technicians. Some will stay 
independent, others will work for 
service companies like Xerox, which 
is rapidly becoming something like a 
cross between AAMCO and Tuneup 
Masters, only for micros. Parts out¬ 
fits will spring up. Somebody's going 
to get rich out of stocking spare parts, 
repair kits, and instruction sheets. 

It may happen that someday all the 
really exciting developments in the 
computer field will come from the 
research labs set up by the giants; but 
that hasn't happened yet, and I don't 
really think it will. In fact, I see small 
computers as the great equalizers. I 
think they're going to change the 
structure of business in this country, 
not just for the micro business, but 
for everyone, making it much easier 
for small outfits to compete with the 
giants; but that's a topic for another 
column. 

Upgrading the Eagle 1600 

One of the things we're hard at 
work on is Inferno, an Adventure- 
style game based on the novel that 
Larry Niven and I published some 
years ago. The original plan was that 
Larry and I would write the script for 
the game, and my son Alex would do 
the code. Alas, Alex finds himself 
spread almost as thin as I am. For¬ 
tunately, though, Marty Massoglia, 
who's both an experienced program¬ 
mer and as mad on games as we are, 
became available just as we despaired 
of getting the project accomplished. 

There remained the problem of 
what language to write it in. Since 
the original contract calls for the 
game to run on the IBM PC, we 
needed something available in PC- 
DOS; but we have delusions of sell- 
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T\irn any Touch-Tonephone into a 
remote data entry terminal 

By combining thecapabilitiesof an 
intelligent modem with a DTMF to 
ASCII converter, Tbltone has un¬ 
locked countless opportunities for 
you. With a Teleport 300 on your 
computer, you can use any Touch- 
Tbne^ phone in the country as a 
remote data entry terminal, or, if 
you wish, a control panel. 

Imagine the possibilities: Branch 
office order entry, Inventory con¬ 
trol, Remote control of environ¬ 
mental systems, Data logging, 
Emergency access to process con¬ 
trol systems, Credit card authori¬ 
zations, etc. The list goes on and on. 

It s a full-featured smart modem 

The Tfeleport 300 is a fully equipped 
intelligent modem: Bell 103J com¬ 
patible, auto answer and originate, 
with tone and pulse repertory dial¬ 
ing and call progress indications. 
It's menu driven and user program¬ 
mable. An internal buffer lets the 


Teleport handle DTE speeds from 
75 to 9600 baud. 

Teleport delivers front end 
hardware security 

You can program the Teleport 300 
torespondonly to a predetermined 
series of DTMF signals - Unless the 
correct DTMF tones are detected, 
callers are not connected to your 
computer. It's an effective hard* 
warebanierinfrontofanysoftware 
security scheme you may be using 
to protect valuable programs and 
data. 

List price is $399.95. 

To get all the Ifeleport details, call: 
1-800-227-3800 ext 1130 

Dealer inquiries are invited. Call the 
'Udtcme T&lcom Components Division: 
(206) 827 9626 ext 220. 

Tel tone Corporation 
10801 120th Avenue NE 
P.O. Box 657 
Kirkland, WA 98033 
TWX 910 449-2862 

Toueh-Tbne* is a registered trademark of AT&T. 
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PRINTERS 


Prowriter 



120 cps, 4 fonts (includes pro- 
I parhonal). 8 sizes. 160 x 144 dpi, 

I friclion 4 trader Feed A worthy 
I rival ol Epson. 

I Prowr ite r. $39 9 - 86 

I Prowriter 2. 719.88 

Istarwriter 

Let ter’qua Illy, 4 Oops, 136 
I columns 10 & 12 pilch, uses 
I Diablo wheels & ribbons (Qume 
I code) The Prlntmaster is the 55 
I cps version. The AID Starwrlter 


I(i8 cps) is the new, low-spe *d 

I version with the same specs 

1 At 0 Starwrlter. 

$609.66 

1 Starwriter .,... 

1219.88 

1 Prird master 

1569.86 

[ Tractor Feed. 

28988 

Shnal Fepd. 

609 RH 

DIABLO 

620. 

$999-68 

630. 

.1979,88 

Ser ies 32. 

1049.88 

| EPSON 


RX/FX Epsons...... 

CALL 

| IDS 


Micro 480. 

.$529.86 

P-Seriea 80.. ___ 

1070.88 

w/4-color. 

. . .. 1439.66 

F-Series 132. 

123988 

1 w/4-colof. 

1689.86 

INFORUNNER 


Riteman 



A compact printer with 120 cps, 

10/17 cpi r 1 60 x 144 dpi graphics, 

I opt lonal t racier (pi n/f riot Eon std ) 
Parallel..$349.SB 

MANNESMAN** TALLY 


MT-160 L 



The MT-160 L (160 cps) features 
B fonts (including a correspon¬ 
dence font), parallel & RS-232C 
interfaces, Inction/lractor feed. 

TheMT^BOLisa 136column 
version. The Spirit {SO ops} 
features 4 fonts, italics, dot 
graphics & frlctlpn/trador lead. 

MT160L. . $640.86 

MT-180 L.849.BB 

Spirit.3 20,88 

NEC 

2010/2030.$870.B8 

2060.090.88 

3510....1540.B8 

3530.1630.BB 

3550. 1890.88 

7710/7730.2150,88 


Silver Reed EXP-550 & EXP-500 

Si Tver Reetfs printers are excep¬ 
tional, Both the EXP'550 (17 cps) and 
the EXP-500 (12 cps) feature sub and 
superscript underlining, backspace, 
proportional printing capabilities, 
multiple pitch (1 0 1 2 or 1 5 cpi) and 
Diablo 161 0/1620 code emulation, 
which makes them compatible with 
nearly every word processing program 
available. The EXP-5SO features a 
page-inject system, 

EXP-550 (Parallel). .$669.88 

EXP-550 (RS-232C).$689.88 

EXP-550 Tractor Feed...$139.88 

EXP-500 (Parallel). $439.88 

EXP-500 (RS-232C). $469.88 

EXP-500 Tractor Feed.$1 29.88 



Microline Series 



The 92/93 printers (ISO cpa) $ 
the B4 (200 cps) are exceptional. 
Tough, reliable, Ihey produce 
superior draft quality, correspon¬ 
dence quality a graphics. Features 
include 10,12 $ 17 cpi, a 
correspondence Fool, sub/super 
scripts, underlining, dot graphics 
(120 x 144 dpi) & fr let lon/pin ieed 
(adjustable trader is optional on 
the 92, standard on the 93). 

The PC Plug-n-Play ROMs turn 
the 92/93/84 idol 00% IBM-PC 
compatible printers, Our very best 
selling printer line. 

The 84 Step 2 {200 cps) is a 
high-speed matrix printer with 10, 
12, 17 cpi, plus correspondence 
modes in afl sizes Dot graphics 
are Standard (120 x 1 44 dpi). 
Microline Series . $CALL 

PANASONIC 


KX-P1090 

The KX-P1Q90 printer (00 cps) is 
a sharp new entry by Panasonic. 
10, 12 & 17 cpi, sub/super scripts, 
underline. Met ion/tractor feed 
dot graphics, ft uses most Epson 
code, so ITs easily installed on 
software. Service nationally by 
Panasonic. 

KX-P109O $349.aa 

SMITH CORONA 

Messenger 



The Memory Correct II* 

Messenger (1 2 cps) features 10. 

1 2 & 1 5 cpi, variable line spacing, 
backspace, auto* correct ion and a 
dual pa mile IV R 5 232 C Interface- 
True daisywheel printing makes >1 
an exceptional typewriter & 
printer Ideal for the home or small 
office 

Memory Correct HI 

Messenger.. $599,68 


STAR MtCRQNICS 


Gemini 10X/15 



Gemini 10X.$299,88 

w/RS 232C. 399,68 

Gemini 15. 459,65 

w/RS 232C , 569,68 

Delta 10 529.SB 

W/RS-232C 619.66 

TOSHIBA 

P 1350.$1759.86 

CABLES 

IBM’PC. $39,66 

Osborne-1.39.68 

TRS-8G 

Model l/lll/IV. 39 88 

Model 11/16. 39,66 

Centronics 

Male/Male.39.88 

Male/Female.39.68 

VIC 20/Commodore 64 
Parallel Card/Cable 59.66 

Apple 1l/ll+/lle 

Para lie I C ard/C able .89.86 

QUADRA M 

Microfazer 

A print buffer wilh pause, copy & 
reset controls. It comes with a 9V 
power supply and cable to printer. 
There are so many buffer sizes 
flrom 8K to 512K), 8 so many 
config u ra li On s (Pa ralle 1/ Pa rai le f, 
Para Hal/RS-232C, R5-23 2C/Par¬ 
allel & RS-232C/RS-232C) Mat 
you should call (BOO) 343-0720 
for prices. 

MONITORS 


NEC 



J3 1205M {amber)-$179.88 

JS 1201M {green). 159.88 


AMDEK 

3O0A (1 2' 1 amber) ... $104.88 

300G (12" green) 149.88 

310A (amber) ,.,. 


QuadChrome 



690 x 240 resolulion, 90 columns 
x 24 lines, 16 colors $ exceptional 
performance, Cable included 
QuadChrome(RGB) $509.66 

PRINCETON GRAPHICS 

HX-12 

Same spec's $ performance as 
the QuadChrome. 

PGS HX-12 (RGB) $499.88 


MODEMS 


OS ROBOTICS _ 

Password 

0-300/1200 baud direct-conned 
modem with auto-diaI/answer, full/ 
half duplex, voice/data, Uses LSI 
technology Cables & power 
supply included (specify type of 
computer). 

Password.$379.66 

♦Courier.479*88 

*Uses Osborne-1 modem porl & 
includes Telepac communica¬ 
tions software for the Osborne. 

DC HAYES _ 

Smartmodem 

0-300 or O-3O0/12OO baud direct- 
connect modems with auto dial/ 
answer, full/half duplex, power 
supply & modular cable (R5-232C 
cable optional), 1 200B is an in 
board modem for the IBM-PC A 
Includes Smartcom N. 

300.$21 9*88 

1200. .539.88 

120O6 w/Smartcom II 

{IBM PC). 459.88 


PERIPHERALS 

For the IBM-PC... 

We carry a varety of peripherals 
for the J0M-PC, including: Quad¬ 
ra mQu ad boa rds, Q u ad 51 2 + n 
Quadlink, Quad Disk A single- 
function boards, AST products; 
Tandon's TM-100-2 double-sided 
1 rives; QCS's Big Blue $ Hard 
Disk; a Hard! Dlsk/Tspe 
subsystem; Tec mar's Graphics 
Master; the Paradise Multh 
Display Card; A the Eagle PC and 
Columbia 1800-1 personal 
computers 

Call (BOO} 343-0720 for 
prices & orders. 

For the Apple II... 

We also carry numerous Apple 11/ 
II+/II& peripherals. Including: 
PksBO Printer Cerda; Microsoft's 
Z80 Cards, RamCards & 
Premium Packs; Videx s Video- 
Term, UitraTerm $ Enhancer II; 
Rana Elite Disk Drives AMT a 
Micro Drive; Saturn Systems 
Accelerator 11 & Memory Boards; 
Quad ram's e RAM 80 Column 
Card; & Kensington s System 
Saver 6 the Novation Apple Cat 
M. We also carry she Franklin Acm 
tOOQ & Ace 1200 personal 
.computers. 

Call (BOO} 343-0726 for prices & 
orders. 

Accessories 

We also cany cables, diskettes, 
diskette boxes, switch boxes T 
surge protectors & printer paper 
Call (800} 343-0726 for prices & 
orders. 


Information/Orders: 
(603) 88 i -9855 
Orders Oniy: 
(800) 343-0726 


No Hidden Charges: 

* You get FREE shipping on all 
orders within the 48 states 

* Most orders delivered within 
10 days or Jess. UPS 2nd Day 
and Overnight available for 
most areas. 

e Easy payment terms: We 
accept all major credit cards, 
certified checks, money orders, 
company checks or personal 
checks (allow 21 days for 
personal checks). 
c We never charge extra for 
credit cards. 

■ Credit cards are not charged 
uni If order is shipped. 

* We accept CODs up to $1000 
(add $10 handling fee per 
order) payable with certified 
check or money order 

0 We have a $5Q minimum order. 

Company Purchase Orders are 
accepted on a limited basis & 
upon approval only. Sorry, no APO 
or foreign orders accepted. 

All our equipment is shipped 
with lull manufacturers warranty, 
We are an autharixad dealer for 
all products we self to insure full 
warranty support, & we re autho¬ 
rized for warranty work on a 
number of printers We also offer 
extended warranty plans for many 
printers. 

We prepared this ad in 
November, A prices do change, so 
call to verify them, 

Qur Computer Showroom Is 
now open in Amherst, New 
Hampshire, five miles west of 
Nashua (one hour from Boston), 


VISA 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM LINE 


<J£$=s> 


MILFORD, NH 03055-0423 □ TELEPHONE (603) 881-9855; 
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mg this to the 8-bit CP/M world as 
well, so it needed to be portable. Of 
course, we'd originally intended to 
write it in Pascal, that being what 
Alex is most familiar with; and 
although Marty isn't, he didn't think 
it would give him any real trouble, 
since if you know a couple of com¬ 
puter languages it's not so hard to 
learn another. 

There remained the question of 
what machine to use. The obvious 
answer, an IBM PC, was out; we 
ordered our PC direct from IBM last 
June. In late June IBM returned the 
check with a letter saying it had to be 
certified. By the time we sent a cer¬ 
tified check it was early July, Since 
then IBM keeps telling us Real Soon 
Now, but as of October 9 there's no 
PC in sight [it arrived on November 
1 ]- 

We do have the Eagle 1600, which 
runs PC-DOS and is a lot faster than 
the IBM PC. The only incompatibil¬ 
ity would be screen-format com¬ 
mands and graphics, and we hadn't 
planned special graphics for Inferno 
anyway so the Eagle looked like a 


good choice. Marty took the Eagle, 
along with Pascal / MT + 86, which is 
the brand of Pascal that Alex favors 
for microcomputers. A few days 
passed while Marty familiarized 
himself with the machine, and with 
Pascal, and decided on the structure 
of the game. 

Then came the problems. 
Paseal/MT+86 wouldn't compile. In¬ 
stead, Marty got "Out of Memory" 
messages. He also had some suspi¬ 
cions about the text editor. 
Eaglewriter, which is Lexisoft's 
Spellbinder adapted for the Eagle, 
puts some strange formatting 
characters into the text. It also refuses 
to put in linefeed characters; like 
Write (which we do not yet have run¬ 
ning on the Eagle), Eaglewriter uses 
a bare carriage return, no linefeed, as 
the "newline" marker. 

"I don't think MT + will compile it 
even if we have enough memory," 
Marty said. 

"Well, that's easy to fix," said I. 
"Just write a little assembly-language 
filter that copies the files and puts in 
linefeeds. 1 have one here for the 


8080. Surely it's not so hard to do for 
the 8088" 

"Well, it is," said Marty "because 
the assembler won't accept input 
without linefeeds." 

At that point I had to leave town, 
and I turned the matter over to Alex. 
When I got back, he'd talked to the 
people at Eagle Computer and found 
out a lot of things. 

First, that's not an 8088 in the 
Eagle. It's an 8086, which is exactly 
like an 8088, except it fetches data 16 
bits at a time. Second, although ours 
came with only 128K bytes' worth of 
memory chips, the Eagle has sockets 
for 512K bytes of memory. You don't 
need to use up a bus slot to get it, 
either; those sockets are on the main 
board. 

Alex called California Digital and 
ordered a slew of 64K-byte memory 
chips. Since they're 64K~byte by 1-bit 
memory, you need eight such chips 
for each 64K bytes of memory you're 
adding. However, both the Z-100 and 
the IBM PC require nine chips for 
each 64K bytes of added memory. 
This is because they do parity check¬ 
ing , a form of memory test, and thus 
need the extra memory to store the 
parity bits in. The Eagle doesn't do 
parity checking. Anyway Alex 
ordered 20 memory chips, enough to 
put in 128K bytes of additional 
memory and bring the Eagle up to 
256K bytes (plus a few spares). 

[Last-minute notes: Eagle tells me 
it did a lot of work on parity check¬ 
ing and found that it decreases the 
overall reliability by 15 percent. The 
company decided it was better not to 
do it.] 

Then the Eagle software people 
called. They'd tried Pascal/MT+86 in 
a system with 512K bytes of memory 
and still got "Out of Memory" errors. 
It seems those odd formatting 
characters in Eaglewriter, plus the 
lack of linefeeds, fool MT+86 into 
believing you're trying to compile one 
enormous statement. 

However, there's a remedy. If, 
when you save your file under 
Eaglewriter, you add "/l" after the 
filename, the format characters are 
stripped out, and linefeeds are add¬ 
ed after each carriage return. That's 
known as an undocumented feature. 


NRZ DIGITAL DATA RECORDER 

FEATURES: 

.4800 BAUD data rate (3" per 
second) 1 ERROR in 10 a BITS * 
RS-232 or TTL interface — NO 
EXTERNAL INTERFACE REQUIRED 
* ASYNCHRONOUS COMMUNICAr 
TIONS STANDARD “HANDSHAK¬ 
ING" * SPEED STABILITY — LONG 
TERM ±.m * COMPATIBLE with 
DC-3 * Works with CERTIFIED DATA 
or high quality FeO AUDIO TAPES • 
OPTIONS; 115v ac, 220v ac, 12v ac; 
Stand alone; Rack-mountable; 9600 
BAUD; Buffered Version 


The PD-1 SERIES DIGITAL DATA RECORDER continues to set new 
NRZ INDUSTRY STANDARDS. Its tachometer feedback LC stabiliz¬ 
ed motor circuit and heavy duty drive mechanism provide STABILI¬ 
TY, ACCURACY and RELIABILITY, You get LESS BIT DROP-OUT 
when capturing crucial information at HIGHER DATA TRANSFER 
RATES ... at a MUCH LOWER COST. $335.00 

USED IN: 

• PROCESS CONTROL • POINT-OF-SALE • TELEPHONE SWITCH 
LOGGING (Call Activity and Station Message Detail) * DIAGNOSTIC 
SUPPORT (local/remote) • HARD DISC BACKUP (for personal or 
small computer systems) • Many Other Applications 

• An intelligent, buffered version of this device is also available. 


TO ORDER, DIAL: 
(201) 356-9200 
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Great Prices! 
Great Service! 


If you re looking for rock-bottom prices 
and fast, personal service, take u close look at 
800-SO FT WARE. 

Because we buy in volume, we re able to sell 
and service the products you want Lit prices that 
finally make some sense. But don't take our word 
for it. Co m pa re an d se e ft >r y <) u r s e 1 f ’ 

OUR SERVICE CANT BE BEAT. 

We take care ol you like- our business depends 
on it. Because it does. 

When you call 800-SOFTWARE, you get the 
fastest delivery available anywhere. Which means 
that nearly every order is filled the day we gel it. 
And that our unique Order Tracking System™ is 
on the job, keeping tabs on your order, every step 
of the way. 


Our giant inventory—one of the largest in the 
United States—also assures you of die fastest pos¬ 
sible service. Every thing s in stock so you don't 
have to wait. 

Tech nieal support ? Business software expertise? 
Customer service? We Ye got it—and its the best 
you’ll find anijiuhere. 

But* put us to the test. Let us prove what we’ve 
proven to satisfied customers around the world. 

That our prices are lower, That our service is 
better. That there really and truly is a difference. 

We look forward to your call. 

TO ORDER CALL TOLL-FREE 800-227-4587 
or 415-644-5611 

Order Desk find Technical Support upen: 
a. m.-9:00 p.m. Monday through Friday 

HWKJ a.m. to 4:00p.m. Saturday and Sunday 


CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES: 


WordStar® $269 

dBase II™ $439 

SuperCalc 2™ $169 

MultiPlan™ $189 

PC DEMO 

$10 fflf 3 if sues of 1 llfr htw 

PC wffwora demo "dttfc 
mag dm*' ' 

Perfect Writer $259 

4-Point Graphics™ 

$129 

Lotus 1-2-3™ $369 

MicroPro'® ProPak $389 

ADVANCED LOGIC SYSTEMS" 


PASCAL m + 

$259 

Volks.Writer Deluxe 

$179 

System Card 

CALL 

SOFTWQRO SYSTEMS'" 


I Card 

$129 

PA5CAL/MT + B6 

$299 

LOTUS 1 " 


MICRD5TUF™ 


Mulhmste 

$349 

CP/M Card 

$358 

PERSONAL BASIC 

$119 

1/2/3 

$359 

Crosstalk 

$119 

SORCENI “ 


Sroarterm l| 

$148 

SPP 

CALL 

METAS0FT" 


MOUSE SYSTEMS'" 


Su perCalc 3 

$279 

ALPHA"* 


Other Products 

CALL 

Benchmark 

$299 

PC Mouse 

$249 

Su perCalc 2 

$159 

Apple-IBM Connection 

$198 

FOX AND CELLER ru 


MICROLAB 1 " 


OASIS'" 


SpellGoard 

$129 

Database Manager 11 

$225 

Quickcode 

$229 

Tax Manager 

$179 

The Wbrrf Pfus 

$129 

Super Writer 

$179 

Type Faces 

$ 95 

dUhl 

$ 75 

MICROPRO" 


Punctual ion add Style 

$109 

iylog* 


Other Products 

CALL 

d Graph 

$229 

WordStar 

S2G9 

ORGANIC 1 " 


dBASE Window 

$139 

APPLIED SOFTWARE TECHNOLOGY r “ 

FREDERICK ELECTRONICS 1 " 


WordStar/Mail Merge 

$368 

Milestone 

$269 

VERTEX SYSTEMS " 


Versaform 

$289 

Plan Ironies Color 


Professional Pack 


PBL CORPORATION'" 


Xeno Copy 

$ 75 

ASHTONTATE” 


Graphics Card 

$438 

IWS/MM/SS/SIJ 

$388 

Personal Investor 

$105 

VfDEX 1 * 


riSASE II 

$439 

HAYES" 


WordStar Optional Professional 

PC DEMO'" 


Enhancer II 

$119 

dlBASE II User's Guide 

$ 20 

SmarlModem 1200 

$548 

Pack (SS/Sfai Inde*/ 


Demo Disk 

$ 18 

Videoterm 

$269 

Friday! 

$219 

SmartModem 120QB 


Free WS 3.3 Update) 

$169 

PEACHTREE 1 * 


Ultraterm 

CALL 

ASPEN 1 " 


(vr/Smgrlcom) 

$488 

WordStar/! nEuSEar 

$539 

PeachTexI 5060 

$239 

VISIC0RP" 


Grammar 

S 60 

HERCULES 11 * 


MsilMerge 

$139 

PERFECT SOFTWARE " 


VisiCalG 1 * 5 

$189 

Random House Proofreader 

$ 39 

Hercules Card 

$409 

InfnSlar 

$289 

Perfect Wnier 

$259 

VirciCalc 8 ' IV 

$189 

Random House Thesaurus 

$119 

HOWARDSOFT'" 


CalcStar 

$129 

Pfcrlect Spelter 

$129 

Advanced ViaiCalc^-' 

CALL 

ATI TRAINING'" 


Tax Preparer 

CALI 

OataStar 

$179 

Perfect Writer/Speller 

S359 

VisiTerm 

$ 85 

Faming Modules 

$ 65 

HUMANSOfT “ 


Super Sort 

$149 

Perfect Filer 

$279 

VisiD ex 

$139 

CENTRAL POINT SOFTWARE" 


DBPIus 

$ 95 

Spell Star 

$139 

Perfect Calc 

$168 

VrsiFrle 

$239 

PC Copy II 

S 35 

IMST" 


ReportStar 

$229 

All Four Perfect Products 

$699 

ViSiSchedule 

$239 

Copy ll Plus 

$ 35 

4-Pamt Graphics (IBM PCJ 

$129 

Start ndea 

$129 

PETER NORTON'" 


VisrTrenrt/Plot 

$239 

CDEX" 


Bisytjase 

$179 

Star Burst 

$139 

Norton Utilities. 

$ 59 

ViiiWird 

$279 

Dammg Modules 

i 65 

Investment Man-agei 

$179 

Apple Packages and Other 


PICKLES AND TROUT 1 * ( CP/M 

Visi Spell 

$169 

C.M.B Ill ENTERPRISES'" 


Accounting Series 

CALL 

Product 

CALL 

for TRS) 


Other Products 

CALL 

WS-Patch ft WS-Keys 

$ 45 

Datasale 

$ 89 

MICRO SDR" 


TRS-aa Model ll. 16 & 12 

$168 

FLOPPY DISKETTES 


COMPUTING!™ 


IUS" 


Basic Compiler 

$295 

Hard Disk 

$225 

(Boxes ol Ten) 


Power 1 

$119 

Easy Writer II 

$229 

MBasie 80 Interpreter 

$275 

PROFESSIONAL SOFTWARE '" 


MEMOREX 1 " 


CONDOR 1 * 


Easy Speller II 

$129 

C Compiler 

$379 

Word Plus PC 

$279 

8" SS/SD 

$ 29 

Database Management 3 

$369 

Easy Mailer 

CALL 

C0BGL Compiler 

$549 

Word Plus PC w/Boss 

$349 

3" SS/DD 

$ 30 

CONTINENTAL" 


£ asy Writer /Spelter /Mar ler 

CALL 

Ftighi Simulator 

$ 45 

QUADRANT" 


8" DS/DS 

$ 43 

Home Accountant 

CALL 

Easy Writer /$ pell er/Fi ler 

CALL 

Fortran 

$259 

Quad board (64K) 

$325 

5V (SS) 

$ 30 

DIGITAL RESEARCH " 


EasyFiler 

$249 

Fortran 80 

$349 

Quadboard (256K) 

$489 

5>4" (DS) 

$ 40 

Access Manager 

$225 

financial Management 


Mouse 

$169 

Quad link 

$559 

Maxell 


CBASIC 

$109 

Senes $299/MOD 

Multi plan” 

$189 

R0SESQFT'" 


8" SS/DD 

$ 42 

C BASIC 86 

CALL 

Olher Products ft Specials 

CALL 

Multi-Tool Experl Systems 

CALL 

Pro Key 

$ 59 

8" DS/DD 

$ 49 

CB-flO Compiler 

$379 

LEX I SOFT™ 


Pascal Compiler 

$259 

SOFTWARE PUBLISHERS " 


5 ■■+" SS/DD 

$ 32 

CB-86 Compiler 

CALL 

Spellbinder 

$269 

Premium Pack 

$509 

PFS File 

$ 95 

5'-" DS/DD 

$ 42 

1 Concurrent CP/M BG 

$259 

LIFETREE SYSTEMS'" 


Premium Soltcard 

$379 

PFS file (IBM) 

$105 

Uraer Quantities 

CALL 

CP/M 86| IBM) 

S 49 

Volte Writer 

$129 

Ram ca r d 

$ 89 

PFS Report 

S 95 

IN HOUSE SPECIALS AND NEW 

Display Manager 

$299 

Volte Winter Inter natron a 1 

$155 

SoHcarcT" 

$259 

PFS Graph 

CALL 

PRODUCTS 

CALL 


I J Purchase orders accepted. Fleaa* cal] 
in udvunce. 

□ Pnimpt LF.P.S. or Federal Ek press 
shipping, 

□ Overnight delivery available. 

□ Call tor shipping charges, other low 
software pricey, or fur a free catalog. 

□ Prices may change. 


^800-SOFTWARE) 

940 Dwight Way Berkeley, CA 94710 


□ International and national dealer 
requests welcome. 

□ Quantity discounts available 

□ Call to inquire about- our Corporate 
Sales liept, 

CA fuaidunts add sulcs tax. 

[ L «pjmshi mniHcjPTWARK 
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Alas, the Eagle is just loaded with un¬ 
documented features. It's a wonder¬ 
ful machine, and the documents are 
just great if all you want to do is run 
Eaglewriter and Eaglecak, but ye 
gods they're incomplete if what you 
want is to understand the system. 

Anyway if you use the /I option, 
the result is a normal ASCII file that 
compiles nicely It would even have 
compiled with the original memory 
available. On the other hand, 
Pascal/MT + 86 will use as much 
memory as the machine has 


available, and the more you have, the 
faster things go. Best to have a lot, 
thought Alex, and when our memory 
chips came from California Digital, 
he put 16 of them in. 

He swears he did it right. I wasn't 
here, but I believe him. However, 
when he turned on the machine, it 
wouldn't talk to the keyboard. The 
IBM PC runs a memory check every 
time you turn it on, so if you have a 
lot of memory you can go get coffee 
while the system comes up; but alas, 
there's not even a voluntary memory- 



POWER 


THE SLICER 

A SINGLE BOARD COMPUTER FEATURING THE 

INTEL 80186 (see Byte magazine April 1 


■ F u H 8M H z 16-bit m icroproce ssor having 
complete software compatibility with the 
8086 and 8088 

m 256K Bytes of RAM plus 32K Bytes of 
EPROM memory capacity on board 

■ 90 line expansion interface for more 
memory and peripherals consist of 16 
bit data bus, 20 bit [etched address bos 
and all important 80186 control signals 

9 Floppy disk controller can run the 
combination of 8". 6-1/4", 3-1/2" drives 
simultaneously 

■ SASI port for hard disk controller 

m Two full function RS232C serial ports 
with individually controlled baud rates 
from 50 to 38.4K baud 

■ Baud rate for console port acquired 
automatically 


■ 8K of EPROM contains drivers for 
peripherals, commands for hardware 
checkout and software testing 

■ Source for monitor and bios included on 
disk 


■ Bios for GP/M 86’ supports 0”, 5-1/4", 
3-1/2" drives and the Xebec 1410 
controller for hard disks 

■ Board size 6" x 12" power 
requirements + 5 @ 3A, + 12V @ 
60mA. - 12V @ 50mA 

■ Com piete doc u mental io n i nc I uded. 

Sold in various forms: 

Assembled and tested $1,075.00 

Full Kit 895.00 

NEW Easy Kit (hard to get parts) 450.00 

Ba re Kit (boa rd, Horn, doc, a nd disk) 150.00 
CP/M 86* available 85.00 

Regular U.P.S. shipping within continental 
U.S. is Included. 


Available Now! 

Choose 8 MHz CPU for speed 

6 MHz CPU for speedy delivery 
SLICER COMPUTERS INC. 2543 Marshall St. N.E. 
Minneapolis, MN 55418 (612) 788-9481 


SLICER 


Mastercard, Vila, check, money order or C.Q.D. order* accepted. Please a flow 4 weeks for delivery, 
'CP>M a trademark of Dlgliaf Research, Inc. 


test program for the Eagle. However, 
when Alex replaced one of the 
memory chips—the first one, for¬ 
tunately, since it's very hard to get at 
the memory while the machine is 
sufficiently assembled to be in an 
operative condition—things ran fine. 

Since then we've had a couple of 
glitches, none fatal, and we very 
much wish we had some good 
diagnostic programs. 

On the other hand, the time that 
the Eagle takes away with one hand, 
it gives back with the other: it's fast. 
You don't have to wait forever for pro¬ 
grams to compile. It has a much nicer 
keyboard than the PC. It has eight 
IBM PC expansion slots in addition 
to the empty memory sockets. It's a 
great deal cheaper than a PC XT. It's 
designed for multiple users (under 
MP/M-86). I don't know whether it 
runs Concurrent CP/M-86 right out 
of the box, but it can't be hard to get 
it running. (As I've said before, I 
think Concurrent CP/M is the way to 
go for PC machines.) 

[Late update: the Eagle does have 
memory tests. You hold down the 
"T" key on power-up or reset. This 
is yet another undocumented 
feature. ] 

As I write this, they're working 
hard at Eagle to update the 
documents and revise some of the 
software. I wish them well at it—but 
I sure wish they'd hurry. The Eagle 
is too good a machine to let the lack 
of documents and software 
developments spoil it. 

Meanwhile, Marty and Dr. Cheryl 
Chapman are collecting their notes 
on what's wrong with the Eagle's 
documents. By the time you read 
this, we'll have written them up and 
sent them in to the Eagle people, 
who I'm pretty sure will make good 
use of them. 

Write Now . . . 

While Tony Pietsch takes in the 
Munich Oktoberfest, Noor Singh has 
been doing the work at Proteus 
Engineering and has now installed 
and optimized Write for some 40 dif¬ 
ferent 8080, 8085, and Z80 systems. 
There's no 16-bit version yet, but it's 
unlikely you have an 8-bit machine, 
terminal, or printer that won't run 
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BASF QUALIMETRIC FLEXYDlSKS: 
A GUARANTEED LIFETIMEOF 
OUTSTANDING PERFORMANCE. 


BASF Qualimetric FlexyDisks feature a unique lifetime warranty* firm 
assurance that the vital information you enter on BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF Qualimetric standard... 
a totally new set of criteria against which all other 
magnetic media will be judged. 

You can count on BASF FlexyDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media. One example is the 
unique two-piece liner in our FlexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk's surface and creates extra space in the 
head access area for optimum media-head 
alignment. The result is a guaranteed 
lifetime of outstanding performance. 

For information security that 
bridges the gap between today 
and tomorrow, look for the 
distinctive BASF package with 
the Qualimetric seal. Call 
800-343-4600 for the name 
of your nearest supplier. 


Y ft*.,,*.** « ,■» 4 
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* Contact BASF for warranty details. 
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A conventional 
portable computer 
isn't so portable. 


A Hyperion portable 
computer is portable. 




Our first step was to remember how a 
person is designed. 

A person isn't designed to carry a 
nearly 30 lb. object that bangs against the 
hip and cramps the fingers. So the Hyperion 
is a manageable 18 lbs. and travels in an 
easy-to-carry tote bag. 

A person isn't designed to work in the 
shadow of a computer. So the Hyperion 



How we designed the 

for pi 


keeps a low profile. 

A person isn't designed to worry 
about an expensive computer being dropped | 
by baggage handlers. So the Hyperion fits 
under an airplane seat. Easily. 

A person isn't designed with a phone 
attached to his ear. So the Hyperion has a 
telecommunications hook-up that finds num¬ 
bers, dials, and makes a connection 

IBM fs a registered trademark at talcrnottonal Business Machine's Carp I 


















































































































A conventional portable 
isn't fit for airline travel. 


A conventional 
computer is 
juste computer. 


The Hyperion can go 
with you anywhere. 


A Hyperion 
computer is also 
a telecommuni¬ 
cations link, 


erion personal computer 


rithout a person ever picking up the receiver. 

And no person, no matter what 
esign, wonts to work harder than needed, 
p the Hyperion has all the power needed, 
nd uses IBM' compatible software — the 
bst and easiest to use software written. 

But no matter what we say about the 
yperion, the only way to see the difference 
to come in and pick one up. In person. 


For the dealer nearest you call 
1-800-323-1717 Ext. 246. In Illinois 
1-800-942-8881 Ext. 246. In Canada 
call 1-800-267-1002 orl-613-226-7255. 


You'll never look at computers 
the same way again. 
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PICK UP WHERE 
IBM LEflVES OFF. 











Portable or desktop, 
you’re way ahead when 
you pick up a corona PC.™ 

Because we give you 
everything you’ve ever 
wanted in an IBM 1 -com¬ 
patible PC and more. 

For a great deal less. 

COMPATIBLE AND MORE. 

Our systems run all 
software that conforms 
to IBM PC programming standards. And the 
most popular software does. 

We deliver twice the memory with room 
for eight times as much. 

We deliver a fast-access 320K floppy 
drive, a communication port and an improved 
IBM PC keyboard with indicator lights. 

Our systems include high-resolution 
monitors (12"desktop, 9"portable) for 
crisper, cleaner displays, and both have built-in 
high-resolution graphics (640 x 325). 

You get a complete system, ready 
to go to work. 


MORE SPEED. 

Our RAM-disk 
software gives you tem¬ 
porary disk-type storage 
that works many times 
faster than disks. 

PLUS SOFTWARE. 

Our systems come 
with the operating 
system: MS-DOS. 2 A pro¬ 
gramming language: 

GW BASIC. 2 A training course: PC Tutor. 3 A 
professional word processor: MultiMate. 4 Plus 
DOS utilities and demonstration programs. 
Or you can get the p-System 5 from N.C.I. and 
write or run portable Pascal packages. 

ALL FOR A GREAT DEAL LESS. 

Even with all the extra features and 
performance, our systems still cost signifi¬ 
cantly less than the equivalent IBM PC. 

Drop by your nearest corona PC 

dealer for a very convincing 
demonstration. Or contact 
us at 31324 Via Colinas, 
Westlake Village, CA 91361. 
(213) 991-1144 or (800) 
621-6746 toll-free. Telex 
658212 WSLK, in Europe 
76066 CDS NL. 


@ Corona Data Systems 1983. 1. TM International 
Business Machines, 2 , TM Microsoft. 3. TM 
Comprehensive Software Support. 4. TM Softwofd 
Systems. 5. TM University of California. 


MORE VERSATILITY 

With all the necessary features built into 
the main unit, the four expansion slots can be 
used for your special needs. For example, color 
or our optional 10MB hard disk. 


corona 

data systems, inc. 
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with Write. For instance, he's figured 
out a way to reverse scrolling on the 
VT-100, which everyone told us wasn't 
possible, or at least not simple, since 
the VT-100 doesn't have an in¬ 
sert/delete line. 

While I was at CP/M East, Charles 
Stevenson, chief programirt er for 
Micropro, told me he's been having 
some problems with modem dot¬ 
matrix printers, because many of 
them don't do superscripts and 
subscripts by scrolling the paper up 
and down, but actually write little 
bitty letters and numbers in the ap¬ 
propriate places. Wordstar doesn't 
like that. 

Neither did Write, but Noor Singh 
has found a way to make Write work 
fine with the new Epson FX-80 
printer. We've now got Write on all 
the Kaypro machines, the Otrona, 
and the Z-100 (under CP/M-80). It 
runs with the Telewidget (Televideo) 
terminals, the Z-29, and the Lobo 
Max-80. Barry Workman and Noor 
Singh are installing it on the Osborne 
1 and the Epson QX-10 (two versions, 
one for the Valdocs keyboard, the 


other for their nonstandard CP/M 
Teletype-layout keyboard). It runs on 
nearly all printers, serial and parallel. 

Write will be supplied as part of the 
software package (along with Super- 
writer, Supercalc, and some other 
stuff) with new Compupro com¬ 
puters. Other versions, including 
those for older Compupro machines, 
will be marketed by Workman and 
Associates. 

The Printer Install program will 
come with any version of Write that 
you buy. Workman's present market 
plan is to restrict the Terminal Install 
programs supplied, so if you order 
Write, be sure and tell the company 
what kind of machine and what kind 
of terminal you want Write for. I 
presume the company will have a 
reasonable policy regarding updates 
if a purchaser wants to change 
terminals. 

Sweet-F 

We got our Sweet-P plotter some 
time ago, along with a care package 
to make it work with the IBM PC. 
There was also a support pack for the 


Kaypro machines. Our Kaypro 
machines have been under intense 
use, and there wasn't any real reason 
to hang a plotter on one anyway. We 
did budget space for the Sweet-P at 
the desk where we intend to set up 
our IBM PC. 

Alas, the PC hasn't arrived, and the 
Sweet-P sits in lonely splendor 
waiting for a computer. 

That's a real pity, because the 
Sweet-P is one heck of a machine. 
There is close competition, but none 
so vigorously supported and 
advertised. 

We were curious how hard the 
machine was to use; Alex got to play 
with one on a Kaypro at a graphics 
show. You can use LPRINT 
statements from within MBASIC to 
run the Sweet-P For legends and 
titles, you don't have to specify each 
letter stroke; the plotter has a built- 
in character set. Character size and 
print direction can be changed, too, 

Sweet-P has changeable pens; you 
have to change them yourself, but 
that keeps the price (of this model) 
down. Sweet-P currently connects as 


IBM PC-8087SUPPORT FROM MICROWARE 


87 FORTRAN/ RTOS" Is a M icroWare 
adaptation of the Intel Fortran-86 compiler; a 
full ANSI-77 subset with 8087 extensions and 
overlays. It generates In fine 8087 code 
allowing use of all 8087 data types, including 
80 bit reals and 64 bit integers The complete 
subset I/O is supported including Internal and 
External Files and List Directed I/O. 
87FORTRAN/RTOS uses the Intel large 
memory model, allowing data/oode structures 
which utilize the full megabyte. The compiler 
provides direct access to 8088 ports and 
supports logical operations on 8 and 16 bit 
operands normally treated In assembly 
languaga It is ideal for large applications which 
are number intensive or control hardware 

87 PASCAL/RTOS™ is Intel's ISO- 
Standard Pascal with 8087-8088 exceptions. 
These make it possible to use all the 8087 data 
types directly, while generating modules in one 
of the three Intel Memory Models 

87 FORTRAN/RTOS and 

87 PASCAL/RTOS include RTOS and 
support for one year..each $1350 


PC TECH JOURNAL REVIEW: 

“The MicroWare package is preferable 
,.. tt executes the basic operations 
more rapidly and MicroWare provides 
a free update service” 

87 BASIC™ includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast perf ormance for all 
numeric operations including trigonometries, 
transcendental^ addition, subtraction 
multiplication and division... $150 

87 MACRO" - our complete 8087 software 
development packaga tt contains a “Pre¬ 
processor which converts 8087 instructions 
into 8088 escape codes source code for a set 
of 8087 macros, and an object library of 8087 
functions which include transcendental^ 
trigonometries hyperbolics encoding, 


decoding and conversions... $150 

PLM-86 with RTOS. . $i 100 


MICROWARE BEST SELLERS! 

8087-3 CHIP in stock with 180 * j ** 

day warranty and 8088 exchange — 1 yy 

FASTPAK™ +8087 includes one runtime 
library (87BASIC or 87 MACRO), the 8087 chip 
the 87/68GU1DE, and installation 

instructions....$375 

MATRIXPAK” manages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large 
matrices at very fast speeds Includes matrix 
inversion and the solution of simultaneous 
linear equations Callable from MS Fortran 
3.13, MS Pascal 3.13, SSS Fortraa and 
MicroWare 87 MACRO, 87BASIC, and RTOS 
compilers...each $1 SO 

87/38GUKDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers. Full of code that runs! ..$30 

MICROSOFT FORTRAN 3.13 
MICROSOFT PASCAL 3.13 These 

new IEEE compatible compilers support both 
double precision and the 8087.... each $289 

MICROSOFT C COMPILER 

includes Lattice C and the MS Librarian. .$399 

64K RAM Upgrade.$59 

SuperSoft Fortran.340 

SSS 8087 Support.50 

SuperSoft Voice Drive— ..895 

87BASIC+. 75 

TRACES6 Utility. 125 

Microsoft Business Basic Compiler.495 

Computer Innovations C86.345 

STSC APL+PLUS/PC .... .545 

64K OUADRAM.319 

Sand star WS2 Hard Disk System ...1355 

Novation 212 SmartCat.495 

HALO Graphics. call 

Energraphies... -... 


RTOS™ — Real Time Multi-Tasking Operating System 

RTOS is a MicroWare configured version of IRMX-86, Intel’s legendary operating system. It in¬ 
cludes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. AN mod¬ 
ules produced by the compilers or ASM-86 are combined, loaded and managed with the Utilities 
LINK-86, LOC-86 and LIB-86, These products make it possible to load modules anywhere in RAM, 
and resolve external references between runtime modules. Overlays with a single root |ob are 
supported by the linker RTOS/ASM-86/LINK-86/LOC-86/L IB-86.... $600 

JRMX-86, LINK-86, ASM-86, LOC-86 and LIB-86 ane trademarks of Intel Com IBM PC is a Irademark erf IBM Com 


P.O. Box 79 
Kingston. MA 
02364 

(617) 746-7341 


Micro 

lAlare 


You Can 
TalkToUs! 
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CUP COUPON AND MAIL TODAY TO: 
Heath Company, Dept. 334-132 
Benton Harbor, Ml 49022 

Please send my FREE Catalog, 
with details on the new l6-bit/8-bit 
H-100 Computer Kit, today! 


Name 


CP-219R2 


“I built this 16-bit 
computer and saved money. 
Learned a lot, too!” 


software,.,at your Heathkit Elec¬ 
tronic Centert Or mail the coupon 
today for a FREE Heathkit catalog! 


Sai/e now. Build the H-100 kit ; a 
computer that will keep pace with 
technology for years to come. 

Advanced 16-bit computing at a kit 
price! With most circuit boards al¬ 
ready pre-wired, H-100 is our easi¬ 
est computer kit. And our manuals 
ensure that 1 We won't let you fail!" 

Dual microprocessors deliver 16- 
bit speed and 8-bit compatibility. 
The industry standard S-100 card 
slots allow a host of peripherals 
and memory expansion to 768K 
RAM. 

A high-density (320K) 5,25" drive 
is standard. Powerful options in¬ 
clude an internal multi¬ 
megabyte Winchester 
drive (available soon), 

Se e t h e wo r 1 cfs fi rs t *r ' X.S « 

16-bit/8- bit 
computer kit, plus 
peripherals and 1 


H-100 SERIES COMPUTER 
SPECIFICATIONS: 

USER MEMORY: 

128K 76BK bytes' 
MICROPROCESSORS: 

16-bit- Qtm 
B-bil; 6066 
DISK STORAGE: 

Burl I-in standard 
5,25 dish drive, 

320K bytes disk 
KEYBOARD: 

Typewriter-style, 

95 keys, 13 
function keys, 

10-key numeric pad 
GRAPHICS: 

Always in graphics mode. 

640h.'225v resolution; 
up to eight colors 
are available"' 

'128K bytes standard. 

"Optional. 


COMMUNICATIONS: 
Two RS-232C Serial 
Interlace Ports and 
one parallel port 
DIAGNOSTICS: 
Memory self-test 
on power-up 
AVAILABLE 
SOFTWARE: 

Z-DOS (MS-DOS) 
CP/M-&5 

Z-BAS1C Language 

Microsoft BASIC 

Mu It [plan 

Super Calc 

WordStar 

Mai I Merge 

Data Base 

File Manager 

Most 

standard 

8-bit CP:M 

Software 


Buy from 
the leader in 
electronic kits 
b and save! 


t Heath kit Electronic Centers are 
unite of Veritechnology Elec¬ 
tronics Corporation. Heath Com¬ 
pany and V«ritechnology Elec¬ 
tronics Corporation are 
subsidiaries of Zenith Radio 
Corporation, CP/M is a regis¬ 
tered trademark ot Digital 
Research Corporation. 


Get your full-color 


Heathkit 

Catalog! 


Heathkit 


a Centronics printer; the serial option 
will be available soon. If you want to 
use both the plotter and your printer 
from the same Centronics port. Enter 
Computer will soon sell you a "Split- 
P" printer switch. (I get the feeling 
that we have not heard the last bad 
pun product name from these 
people. « * *) 

More PC Stuff 

Ada, for the tiny few who dorit 
know, is the Department of Defense 
all-purpose computer language, and 
whatever its merits or lack thereof, 
knowing Ada is a sure guarantee of 
a job for years to come. Despite some 
claims to the contrary by companies 
that ought to know better, there is no 
complete Ada compiler for a micro 
system. However, there are healthy 
subsets up and running. 

The best of these, for my money is 
Janus Ada from RR Software. The 
company now has floating point for 
its PC-compatible version {both FC- 
DOS and CP/M-86 operating 
systems), provided that you have an 
8087 chip in your system. RR has also 
cleaned up its documents a bit; they 
always were well organized. 

I carit check out the latest version, 
since IBM has kept my money all *- 
these months without shipping me 
a machine; but I have run RRs earlier 
versions, which certainly work. Janus 
will compile itself, sure proof that 
you can write complex programs in 
this subset of Ada. I have high con¬ 
fidence in RR, and I have yet to hear 
of a more complete Ada compiler that 
will run on a microcomputer. 

RR, otherwise known as Randy 
and Isaac, is another good example 
of what hard work and ingenuity can 
accomplish. The two started quite 
literally in a garage, and the West 
Coast Computer Faire was their first 
show; now they've about reached the 
takeoff point. 

Simplifying My Life 

I like small computers. I dorit sup¬ 
pose there are too many readers who 
doubt that. However, they can sure 
use up a lot of time, and time is the 
one commodity we dorit have 
mouldering piles of here at Chaos 
Manor, so I'm always looking for 
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COHERENT™ is the most powerful UNIX™-compatible operating system available for the IBM PC™ , IBM XT™ and compatibles. 


Now you can have the multi-user, multitasking 
programming capability of a mainframe on 
a microcomputer The UNIX-like environment of 
COHERENT lets you take C code developed using 
UNIX V7 system utilities and compile and run it on 
the IBM PC, Through COHERENT’S highly- 
optimized kernel you can access over 145 different 
commands including a C-compiler, a text- 
formatter and LEX and YACC, 

Hard disk support presently includes the IBM XT, 
Genie (removable cartridge), Corona, Oavong* 


Corvus and Tecmar. Memory cards supported 
include the AST Megaplus (with or without clock), 
the Tecmar multifunction board and Tall Tree 
Systems (512K byte) JRAM cards. Support for 
more devices and more IBM PC compatibles will 
be available by the time this ad appears. 

The cost of all this — far less than the cost of 
similar UNIX-based operating systems. 

Remember, when you buy COHERENT from NCI 
you receive all the documentation and technical 
support you need to operate it. 


For more information call or write: 



Network Consulting Inc. 
Discovery Park, 

3700 Gilmore Way, Suite 110, 
Burnaby, 8.C. Canada VSG 4M1 
(604) 430-3466 


COHERENT is a trade mark of Mark Williams Co UNIX is a trade mark of Bell Laboratories IBM PC and IBM XT are trade marks of International Business Machines Corporation. 
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Phone 


Rhodes, Eli 

, . . 

161 


Rick Foss 

Travel agent 

33 


Roth, Jennifer 

. 

70 


Rotow 

Fortune Systems 

25 


Salzer, Shir in 

Bellingham 

91 


Seelig 

CTI 

48 


Seitz 

- * * 

95 


Slicer 

* m » 

170 


Smelev, Sev 

* * * 

5 


Smith, Harlan 
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166 


Space Initiative 

50 

50 


Sperry, Tyler 

* 

139 


Sperry, Tyler 

113 

113 


Spinrad 

• mm 

16 


Still, Joe 

• 

91 


Tanden 

* * * 

174 


Topol 

Russian emigre 

118 


Van Brink, Herb 

AROO 

93 


£-100 

Pascal - Ludwig 

103 


Zenith 

Ingish 

48 

Program 


BIOS 

• mm* 

149 


BIDS 

diddle 

156 


Characters 

generator 

31 


Diddle 

, , , 

12 


Diddle 

concatenate string fields 

17 


Didole 

Fns of other cpdata 

10 


MB 

parameters - strings 

106 


MB 

REVISE - discussion 

13 


MDB 

sort/merge 

105 


Names 

Spear carriers 

30 


Parse 

notes 

115 


Parser 

■ . * 

116 

Relativism 

Stine on aliens 


40-41 

Suits 


Notes 

Kosmo etc 

34-37 

Table 1: An example page from Jerry's 

index . 



ways to use these machines to buy 
me more time. 

One thing that eats time is the 
telephone. It isn't just the time on the 
telephone; it's finding the messages 
and phone numbers and all the 
detritus from phone calls* I long ago 
learned that anything written on 
loose paper vanishes into the swim, 
so 1 keep a bound log book with page 
numbers. 

One of the most valuable com¬ 
modities a writer can have is a good 
idea. Those, too, get lost if not writ¬ 
ten down, I get some of my best ones 
while running, when I can't make 
notes, so I carry a tiny tape recorder 
and dictate; then when I get home I 
can transcribe those notes. I used to 
keep special books just for that, but 
it became impossible to find 


anything, so all that goes into the log 
with the phone calls. 

So far, so good, but I use up two 
or three of those logs each year; and 
how the devil can I find a phone 
number, or an idea, from several 
years back? After about the hun¬ 
dredth time 1 found myself thumbing 
through old log books, I had an idea. 
What I needed was an index to the 
logs. It seemed a simple enough pro¬ 
gram to write* 

The log books aren't machine- 
readable. I've had to go through them 
one at a time and enter the data (and 
I have to do it since no one else can 
interpret my cryptic notes); but it 
takes only about half an hour to do 
a whole book, and once done it's 
done forever. I have my index 
organized under three headings: 


"Major," "Minor" and "Subminor" 
which, if not original, is at least clear. 

The output prints on paper (see 
table 1) and can be pasted into the 
front of the log book. It oiganizes the 
stuff in a hierarchy, with the Major 
headings (things like "Do " "Phone 
Numbers," 'Teople" "Ideas") on the 
left. The Minor categories include 
"Programs" (under "Do," of course), 
people's names for the phones and 
addresses (with cross-entries for who 
they are or what they do or where I 
met them). Subminor is mostly 
notes* Then on the far right side of 
the index is the page. 

Once the entries are made (as I 
said, about half an hour per log 
book), the program automatically 
sorts them, starting with the Sub¬ 
minor, then Minor, and finally Major 
headings, so that all the names are in 
alphabetical order within the 
"Phone" category, and that sort of 
thing. This gets printed and put in 
the book, and I can even do it 
periodically for the current log so I'm 
not always thumbing through it. 
Saves no end of time* 

Another thing the index program 
does is remember just what log book 
this is: that is, 1983-1, 1979-3, etc. 
Another part of the program will 
combine index entries from different 
books. The result is that 1 have an 
enormous index that lets me find 
stuff running all the way back to 1978 
when I began the log-book system (or 
will when I get through entering 1978 
and 1979). 

There's nothing all that wonderful 
about my scheme, and doubtless 
there are better ways to organize log 
books, but this works for me. The 
nice part is that the whole program 
didn't take more than a couple of 
hours to write. A story goes with 
that. 

A long time ago I wrote a 
"Minimum Data Base" (MDB), which 
is a quick and dirty program for 
organizing telephone numbers, ad¬ 
dresses, recipes, thoughts, characters 
in books, and the like. It has a good 
SORT routine built into it. When I 
decided to do this program, I realized 
that MDB had nearly all the 
mechanisms 1 needed for my index 
routine. 
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JHire 

erformance 


i Gifford gives you more. 

When you go with Gifford, you 
get more than you ever thought 
possible from a multiuser computer 
system. Or a computer company 
More productivity. More flexibility. 
More expandability. More speed And 
more support. 

It means total performance for 
every Gifford customer. 

Gifford systems can run both 
8 and 16-bit programs, giving you an 
incredible choice of over 5 t OOG 
CP/M® or MP/M™ applications. And 
we developed this feature, so when 
we say it really works, it really does. 

In addition, our systems can run 
popular single user programs, while 
giving you multiuser benefits such as 
the ability to share resources like 
printers and hard disks, plus 
advanced security features to protect 
sensitive information. And you can 
run true multiuser programs with 
features like file lockout, record lock¬ 
out and shared data bases. 

All Gifford systems use Compu- 
Pro's proven 3-100 based products, 
making it easy to accommodate any 


performance enhancements. 

For example, expansion's a snap 
...literally. Just snap in an expansion 
board, add a terminal, and you’re 
ready to handle more. And since 
every system has twenty bus slots, 
there's plenty of power for everyone. 

Gifford keeps on giving. 

To make absolutely sure you get 
all the performance you hire, we 
support everything we sell. Should 
you ever need to call us, use our 
hotline to reach a knowledgeable 
representative. 

And, if the problem can't be 
solved with words, it can be diag¬ 
nosed via modem. If the problem is 
hardware related, well replace any 
defective CompuPro part within 24 
hours free for two full years. Support 
continues with our two, three and 
five day hands-on seminars. 

Meet our specs. 

Just look at what our popular 
$9990 three user system includes: 
320K static RAM memory, two 8" 
DS/DD floppies, the Gifford F5-2I 


Winchester 21Mb drive, a CompuPro 
enclosure with IEEE 696/S-100 bus 
with 20 slots and nine I/O ports. 

Plus dBASEII™ SuperCalc-86™ 
and MP/M-86.™ 

Other exclusive features include 
time accounting for users and 
projects, electronic mail, system 
scheduler, non-destructive memory 
test, MP/M II queue calls, and more. 
As we!) as expansion capabilities for 
up to six users. 

Make the cut. 

If you need our kind of perform¬ 
ance, cut the coupon or give us a 
call. We’ll send you a free brochure 
detailing our exclusive high perform¬ 
ance features, our two year warranty, 
and the benefits of selecting an IEEE 
696/S-100 bus-based system. 

But if you don’t need to hire us, 
there's only one possible reason. You 
already have. 

Gilford Computer Systems is a Full 
Service CompuPro Systems Center. 



The powerful Gifford System 321 
shown with optional GCS-80 terminals. 


1922 Republic Avenue, San Leandro, CA 94577 
(415) S95-Q798 A division of G&G Engineering 
I r D LIKE THE WHOLE STORY, 

Please send me your brochure. 

Name_Title_..... 


Organization _ 
Address_ 


M/S 


Phone. 


State 


-Zip. 


□ Please have a representative call me. 


By-P 


GIFFORD COMPUTER SYSTEMS □ San Leandro, CA (415) 895 0798 □ San Francisco, CA( 415) 391-4570 □ Los Angeles, CA{ 213) 477-3921 
□ Miami, FL( 305) 665-9212 □ Houston,TX(713) 680-1944 □ Amherst, NY(716) 833-4758 □ Telex: 704521 □ 
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MDB was originally written in 
CBASIC I later converted it to CB-80, 
which was the first Compiled 
CBASIC; but since CB-80 won't run 
with CP/M 1.4, we kept the CBASIC 
version around. Alas, CBASIC 
doesn't have some of the nifty 
features that Compiled CBASIC does 
(such as checking for undeclared 
variables, and really good functions). 
Even so, we'd done a lot of the con¬ 
version, and when I did the index 
program I did some more. More im¬ 
portant, though, when I began 


writing programs, MacLean insisted 
that I think about program structure 
as I wrote them; and although MDB 
isn't any model of structured pro¬ 
gramming, it's a heck of a lot more 
so than most old BASIC programs 
were, which is why I was able in one 
evening to write my index system. 

Alas, it was while writing it that I 
discovered a real bug in the newest 
version of Compiled CBASIC. 

That's Not a Bug, It's a Feature 

When my late mad friend MacLean 


first talked me into trying my own 
programming in BASIC, one of the 
things that drove me nuts was the 
"redimensioned array error." That is: 
in early BASIC (and many late-model 
versions for that matter) you must teU 
the machine the size of any array, and 
you must do that one and only one 
time; any subsequent attempt to 
change the array size gets the error 
message. 

When CBASIC, and later Compiled 
CBASIC (otherwise known as CB-80 
and CB-86), first came out, a major 
feature was dynamic army dimension¬ 
ing , i.e., you could dimension any ar¬ 
ray as often as you wanted to. There 
are lots of advantages to this. It saves 
memory and frustrations. 

Of course, any data in the array will 
be lost if you redimension it. That's 
only to be expected. Alas, it isn't 
automatically lost; that is, if you have 
string variables stored in an array and 
redimension it, the strings are still 
out there in memory, only now 
there's no way to get at them, not 
even to erase them. Some versions of 
BASIC have a "garbage collection" 
feature, which is a little subprogram 
that every now and then goes 
through memory to see if there are 
lost strings it can erase to reclaim 
memory. Some don't. 

With Compiled CBASIC, according 
to the instructions, you have to do 
something nonintuitive to get rid of 
those strings: 

1. Declare a string variable. Say 
NULLS, for example. 

2. Never define that variable. (I 
presume the default is but the 
documents never say.) 

3. Set each element of the string ar¬ 
ray equal to NULL$. 

4. Dimension the array to 0. 

5. Redimension the array to the new 
value. 

That's complicated, but you can see 
that it saves the compiler a lot of 
work. Alas, there's no way for you to 
get out of doing your part of that 
work. Compiled CBASIC has really 
excellent functions, comparable in 
some ways to Pascal functions and 
procedures, but you cannot pass an 
array to one of them as a parameter. 


EE/EPROM PROGRAMMERS 
& UV ERASERS 



GANGPRO-8™ 

MUITIPROGRAMMER. $995.00 

GANGPRO-8" allows user to program up lo 8 EE/ 
EPROMS simultaneously usng She latest stale ol the an 
programming abgonlhms It can lest and duplicate a 
wide variety ol devices from IpK to 256K there are no 
personality modules to buy. 8 digit alphanumeric 
display prompts user with messages This unit es ex 
tiemely easy to operate and Is ideally suited tor a pro 
d action environment 

QUV-T8 ” series UV EPROM ERASERS 
QUVT8/2T (S97.SO) is an industrial quality eraser 
designed in a sleel enclosure with a 5 ,J wide tray LTV in¬ 
dicator lens, anlislalic pad r 60 minute rugged limer and 
safety interlock swilch are standard Capacity is 24 
EPROMS. 15-20 minutes erase lime lor 15 EPROMS 
QUV-T6 / Z ($12495) Similar to QUV-TB/2T fwilh 40% 
tester Erase Time) 

GUV-T8 / 2N {$68.95) Same as the QUV T8/2T version 
without the limer and satety interlock switch 
QUV-T8/1 ($49,95) Economy model in a molded two 
part plastic case Erases 15 EPROMS in 15 minutes 
"MCS48 is a registered trademark oT Intel Ca 


PR0MPR07™ 

SERIALRS-232STAND-ALONE ,....,$489.00 

MCS-4Q* FAMILY PROGRAMMING WITH PROMPRO/t 
PROMPRO 7* is an intelligent seltoontemed unit ideally 
suited tor enginneering development, or for field ser 
vice ft production. It can program and verily a wide 
variety ol 8K to 128 K EPROMS This unil has a 32K m 
HY7E5). internal RAM Buttei that could he acceded by 
ihe user through a computer or terminal This urul can 
also program ihe micro chips such as Ihe 8478,8749 8751. 
8741.8742 0755 The price includes all modules up lo 32k 
EPROMS 8 The B74fl ft 8749H Micros Upload/download is 
done by either Motorola or Intel Hex lormal 

PROMPRO-8™ 

SERIAL RS-232 STAND-ALONE .$689 00 

This extremely versatile programmer has as much as 
128K (16Kx8) of internal RAM dedicated to the EE/ 
EPROMs This RAM butter can be accessed either 
through a computer terminal or by user target system 
(EPROM emulation) PROMPRO-8 8 digit alphanumeric 
display prompts user with the system messages A 
keypad option is available for standalone editing An 
impressive range of devices are programmed (as stan¬ 
dard feature) 
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AVAILABLE SOFTWARE DRIVERS 

l IBM PC 2 APPIE IT 3 MDS ISIS 

5. TEKTRONICS 8QQ2 6. ATARI 7 TRSSO COLOR 


-1 CPM 
BREX 


LOGICAL DEVICES. INC. 

I32J-E NW 65th PLACE FORT LAUDERDALE FLORIDA 33309 

TEL (305) 974-0967 TWTL 51075^7576 

DISTRIBUTORS WELCOME FOR QUALIFICATIONS 
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WASHINGTON (Url) — The U.S. Air rorce/NAoA have 
Id eve loped an experimental spacecraft given the title XTM. Due 
■to the vague description as to the design or purpose of the XTM, 
Ithe press is still in the dark about many aspects of the craft or 
I its intended mission. It has been discovered, however, that at 
lleast three pilots have been lost jji th e curr ent flight testing pro- 
Igram of the mysterious 
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THE BUFFER DR IT. 


Who Stole The 1500 Letters 
Horn The Computer? 

Let’s just say you’ve got to 
send a letter to 1500 different 
people. Would you like to 
spend 22.5 hours* or 
60 seconds of 


jp, 


computer 
time? 

With V 
a garden- 
variety 
buffer, the 
computer has 
to mix, merge 
and send 1500 

addresses and 1500 letters to the 
buffer. Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer’s down 
until the printer’s done. Altogether, 
you’re talking 22.5 hours. 

In the case of our new (not to 
mention amazing) 

601 there s ShuffleBuffer, 

>na t's computer time 

Stings ■ * s 60 

tfcJiei® i muscn Pts, repon seconds 

na,. 

wc Just give 

ShuffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that’s not all 
ShuffleBuffer’s stolen from the 
computer. Oh, no. 

Who Changed and 
Rearranged The Facts? 

Again, ShuffleBuffer’s 
the culprit. You want 
to move para¬ 
graph #1 
down ** 

where =, •&' 

#3 is? 

Want ^ 

to add a 
chart or 
picture? No 

problem. No mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 


buffers offer By-Pass; the ability to 
interrupt long jobs for short ones. 
But only ShuffleBuffer has what we 
call Random Access Printing — the 
brains to move stored information 
around on its way to the printer. 
Something only a computer could 
do before. Comes in especially 
handy if you do lots of printing. 

Or lengthy manuscripts. 

Or voluminous green 
and white spread ^ ^ 
sheets. And by the 
way, ShuffleBuffer ^ 
does store up to 
128K of information 
and gives you a 
By-Pass mode, too. ‘ v*t»> 


Who Wants You To Catch 
A ShuffleBuffer In Action? 

You guessed it. We do. Just go to 
your local computer dealer and ask 
him to show you a ShuffleBuffer at 
- work. Or, you can call us 
^ v* at (215) 667-1713, and 
we’ll clue you in on 
all the facts directly. 











v oM e ' 



And Who Spilled The 
Beans 239 Times? 

Most buffers can’t 
tell the printer to 
duplicate. If they can, 
they only offer a 
start/stop switch, 
which means you’re 
the one who has to 
count to 239. Turn 
your back on your 
buffer, and your 
printer might shoot out 
a room full of copies. 
ShuffleBuffer, however, 
does control quantity. 

Tell it the amount, and 
it counts the copies. 

By itself. 

So, What’s The Catch? 

There isn’t any. 

Sleuth 
around. 

You won’t 
find another 
buffer that’s as stick a 
character as this one. 

You also won’t find one that’s 
friendly with any parallel or serial 
computer/printer combination. 
This is the world’s only universal 
buffer. 

With a brain. 




* Based 
on an average 
4000 character letter 
&. 12SK buffer. 



^ShuffleBuffer 

T1 

iS 


The Buffer with a Brain 


Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Gynwyd, PA 19004 
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If you could, it would be easy to write 
a "Kill String Array" function to do 
all that. Oh, well. 

The problem comes when you 
forget and never dimension the array in 
the first place , Unlike Microsoft 
BASIC, CBASIC has no default array 
size. It doesn't even default to 0! The 
result is a terrible bug in your 
program. 

If you leave an undimensioned ar¬ 
ray in a Compiled CBASIC program, 
the compiler won't find it* Your pro¬ 
gram will comp Be fine. It will run, 
too, untB you try to do something 
with that array, at which point the 
whole system goes off into the land 
of lost bits* There's no error message* 
However, nothing whatever is hap¬ 
pening, and nothing you can do 
(other than to reset the machine) has 
any effect. This can be frustrating, 
and indeed it took me half an hour 
to figure out what had gone wrong 
with a simple modification to my 
Minimum Data Base* 

I suppose it's not too high a price 
to pay for dynamic redimensioning, 
but it's sure frustrating if you don't 
think of it* 

Actually, it's worse than that. 
There's no range checking in Com¬ 
piled CBASIC, meaning that if you 
exceed the boundaries of an array, 
you don't get the "Subscript out of 
Bounds" error you'd expect* It just 
hangs up the machine so that you 
have to reset* That is too high a price 
to pay. 

Example: 

REM A program to test arrays 
Integer i,j 
Real a{2) 

Dim A(2,2) 

FOR i = 1 TO 3 
FOR j = 1 TO 2 

A(i,j) = i + j 

Print "Watch it crash"; A(i,j) 
NEXT 
NEXT 

This will hang up as soon as the 
boundary of the array is exceeded. 
However, it hasn't told you why; it 
just stops the machine* This is 
enough to drive you crazy and is a 
real fault in Compiled CBASIC* Bet¬ 
ter you should use Modula-2, and I 
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• For Savings 

• For Selection 

• For Service 


Other companies waste time and overhead producing expensive catalogs. 
Computers and More doesrft, Putting the Jatest products and best prices in 
our customers' hands, not catalogs* is our goal. We challenge any catalog 
company to match our pricing* selection and service. 

Take the catalog challenge and save! 


Desk Top 

IBMP/Ca*320K . . .2*95 

IBM XT . .... On Sale’ 

Columbia 1600 1 . 2289 

Culum£4l60<M .3494 
CflrortfMSfiK .... 2309 

Eagle 1020. 3995 

Eagle 1630 . .. ...4995 

relEvkfwTS-e03.. . : 1949 
Epson OX-10 Oft SALE ! 

DEC RambowlOO . CALL 

Zenith - Ail Models. CALL- 
DEC Rani bow 100-Piux- CALL 
Eagle lie- f . 1298 

Frankhn QMS CALL 


Portable 


-.•2349 
, 1989 
2295 > ; : 

CALL. 


Columbia VP 
Corona l-32Gi(.:. 

Corona 2‘32dK . 

Kaypro 11 ... . 

Kaypro 4 
Teletote 
Epson HX-20 
SKSNanq 
SKSPtCO 
NEC-AN Models 
Compaq 1 Drive.. 

Apple Com pati&le . . , : CALL 
STM Pied Piocr 989 

ZorbaSirr 1776 


Letter Quality 

NEC 3560 (IBM} .1695 

Canon Ink Jet. . ..634 

JUKI 6100.439 

SNver : Peed 550 


ERS 

Dot Matrix 


c. itonasut 

C. Itoh 1550. 

Epson FX-flQ . 
Epson RX-60 


-. 339 
. 645 
.CALL 
.CALL 


1289 

CALL 

New 1 

New! 

.Sate) 

mi 


.679 


IBM 

Supervision, py CCS 
Z/PtusbyCCS ... 639 

Graphics Card by H^dules. 367 
STB YKJpb Board'.:' • 34.9 

Baby Slue by Microlog 459 
vm PC Master/.. . . -339 

Vfs!3Mufticard.64K-.. 269 
Smartmdm 1200® pfebft) 539* 
PC Modem Pius. 309 

T andon TM 100*2 236 

COG Disk Drive DS/DO . .247; 
Disk Controller by Maynard- 157 
DavongSMeg 11B9 

DavorsglSMeg 1809 

KeyLmnsciNewSlM 1B0 
AmdefcMAi CALL 

DSl’Coidf/GraphicsVzPara 289.. 
C^rcfb3*Corvus*MTfi CALL 
QuadramDuadlink 469 

Quad rim Dund board II 64& 290 
Tecmar 1st Mate . . 239 

Tecmar Expansion Chassis 769 
MBP Monte Carlo GT64K 289 


Apple 

2-card by AL6 T39 

Dual interface (Par & Ser) CALL 
S0iCol/S4Kfor lie . . -116 

PKASO card . . ,127 

Par Interface . 59 

KoaJa Touch Jabte* 89 

VIP Graphics Cam 116 

. Premium SFTcd He 349 

SUPftMOD . 49 

AppihCard w/6 HZ6 64K .299 
Disk Drive. . . .m 

Drive Controller . 53 

Disk Emulator 294K 519 

Uliraterm m 

MrcroModem.il. . .269 

Smart Modem 1200 ... . .519 

D-CAT . 149 

Kratt Joystick. 44 

Oavong 5 Meg 1369 

Microbiiffei It. . . . . 209 

90 Cot. c-d.99 

Sul. Giappter-s- .CALL 

‘Wizard 10K 53 


Printer Accessories 

Sooper Spooler ' 269 Mrcrobutfer(ltiline32KP) 219 

Microspooler(P to P16K) 189 Micrdbutar(In line 32KS); -2-19 
Microspooler (Pto P 64K) . 229 64K lor MB .. . 139 

SoundUap .09 OpbmizerbyACT . .CALL 


Terminals 

WyseSOO ... .1019 

WyseZGQ . 1019 

Adds-AllModels CALL 

T V. 910+ 569 

T.V: 925C 749 

T.V: SMC 969 

Qume 102A 549 

GumatOZG . . 549 
□irmetOBA '. : 679 

Zenith ... CALL 


Plotters 

Mann-Tally Pixy 3 . 669 

Sweet-P .. . .529 

AmpEot-4 719 

AmdekX-Y •' ...-.569 

Amdek 6 Pen Auto 995 

A miJe k 11D i 1069 

C. Itoh CX(Parj . 549 

C.ltohCSTSer) . . ..543 

StFobeSPen . . 799 

Houston Ins. Hi-Pad 759 


Tnjnstar 129 

459 

OKI 02 A 

349 

| Transtgr 130 

699 

Clkl03A 

.503 

i- Transtar 140 . 

. .1Q&9 

OKI 80 ... 

. ,313 

r NEC 2010. 

..853 

OKI 92A 

.443 

NEC 2015. 

859 

OKI 93. 

. .739 

N£C205tiiJBM)\ . 

. CALL 

Riteman 

369 

T-fDSlarwrtter. 

1093 

. Gammi Defta 10 

549 

F-10 Prlhtmaster 

. 1349:. 

Toshiba PI 350 

. CALL 

S/C TP? 

CALL 

NEC0O23 .. 

389 

HR 1 

659 

NEC 8025 

699 

HR-15 

On Sale! 

IDSPcismaO . . 

Sale' 

0iabto630 

. CALL 

IDS Prism 132 . 

. 1165 

0ai$ywriter 48K 

1099 

Mann-TalJyl SOL 

.619 

DIC 560 -Z ., . 

. 1^49 

Mann-fatly 

.. .649 

: archer Hft-Z5 

. .NBA” 

Transtar 315 

CALL 

T monitors 


Color 

Monochrome 

Princeton:H.X^ 12.. . 

469 

Taxan AmbEr 

m 

. AmdfckJI-K . . ; 

.427 

Taxan Green 

129 

Amdek 1 

. m 

Zenith 122A 

125 

fJECJCl2fl30BM)- 

... 519 

Zenith 1230 

97 

: I” tax^d RGB-3 

. 489 

Amdek 310A 

169 

Guadram Guaddirnme 

.609 

Amdek 300. 

159 


' CALL 

NEC 1201 

157 


>FT' 

WARE 


IBM 


: ;. ; .7L'.: Apple 


1 Zorkl. 

27 

Tax Preparer . 

147 

Millionaire 

39 

Hom e Accountant , . 

49 

Wizardry . 

39 

Greal Plains 

TZ. CALL 

Wordstar 

• 269 

PeaLiiiree 

call 

taaywrrierlf 

259 

PFS Souths: 

CALL 

Volks writer .... 

.. .119 

PFb File 

84 

y.isrcalc (256K) 

179 

PFS Report 

84 

. :' Multiplan 

189 

PRS: GFaph 

. . 84 

1-2 3 . 

329 

dBase if; L ,. 

. .397 

: ' : j PFS; Graph . 

33: 

Visiflje i 

169 

: PFS: FeIo 

33 

Versatorm- 

264 

' PFS: Report 

- S3 

T.I.M 

CALL 

PhS:- Solutions 

call; 

List Handler 

59 

■.: .dBase It , 

,337 

WordHandier 

. 139 

Viafde 

"203 

Wordstar 

249 

Tax Preparer 

m 

Bamk.Sfr^t Writer 

. .. 47: 

Versa Form 

265 

Screenwriter 11 

.. .CALL 

Tnfostar 

- 313 

Magic Window 

97 

Personal Penrl 

m 

Magic Calc 

99 

K Home Acct Plus . 

* Peachtree . 

.-.'112 

Zorkl 

* 27 

CALL 

Zaxxort i. : i. .. 

. . 27 

Property Management 

.329 

-Cbcipfiftfir 

26 

;. Digital 

'. CALL : 

Erogger 

24 

i Visi-0n 

./PM 

' Wizardry 

;•>39 

fj M*gawiiter 

' 1 : "T-,;. 

69 

Jumprnan 

29 


*m a 


TO ORDER. Phone orders invited using Vrsa, MasterCard, or bank wire 
transfers Visa. MC, service charge of. 2%: Mail orders may sene charge 
card number (include expiration date), cashiers check, money order, or 
personal checkfallow 10 business days lor personal or company checks ic • 
clear). Please add 3Afa ($5.00 minimum} for UPS shipping, handling, and • 
insurance. All equipment Is in factory cartons with manutocluren warranty. 
Opened products not returnable, Restocking lee far returned merchandise 
Equipment Subject to price cha nge and availability Retail prices differ from 
mail order prices. Catil. residents add 6% State Tax. Company and school 
P 0.$ accepted on approval IBM & Apple are registered trademarks 
international inquiries welcomed 
Telex 697120, Deiamax' Attn Debt. 322 , 


- ......—^ 



MasterCard; 


V7SA* 

K J 

i __ —Zl -W 




I 

o 

cc 


o 

o 

C 

d 

S 

w 


o 

8 

§ 

> 


3 

o 

2 


1 

r 1 

w 


d 

8 

> 


a 

o 

$ 


<fi 

*< 

OS 

O 

i 


O 

o 

3 

3> 

(D 


o 

w 

3 


The Catalog Challengers/ 

3620 - 30th Street 
SAN DIEGO, CA 92104 
TO ORDER 


Ch 

d 

H 


(619) 291-1442 

* TDAIVSTAD ■ OTTAnVAU* niTrAWn - HHWM » 


W 

> 

O 

r 

m 



























AMERICA’S HIGH TECH 



MODEMS 


SOFTWARE 


U.S, Robolies-Phono Link 
U S. Rgbotlcs-Micrci Link 300 
U.S, Robotles-Auto Link 300 . . 

US Robotics-Micro Link 1200 
U.S. RoboUcs-Auto Link 1200 . . 

U.S. Roboties-Auto Lmic 2i2A 
U-S, Roboltes-Aulo Dial 21£A 
U.S. ftQboltes-Pasiiward . . 

U.S. Robollca-CoDinsf 
U S. Rqbqtlgs-Tulpac 
Signalman-Mark I R$23E 
Signalman-Mark II Atari HS0 
Signeiman-Mfrrk III Tl99i'A 
Signalman-Mark IV Comm. PET 'DBM 
Signalman-Mark V Osborne 
Signalman-Mark VI (DM PC . 
Signalman-Mark VII fl£ 232 1 Aula-Dial) 
Signalman-Mark XII T2M Baud 
Novation-Apple Cel II 
Novation-Cat . . . 


Intelligent Systems 

Professional Blackjack $ 49 J 

Lotus 

Lotus 1-3-3 S ca 

MicroPro International 

Mail Merge Si75-! 

Spelt Slat S175J 

Wordstar Mail Merge $453 

Wordstar Speilsla' 5409. 

WordStar 5348 

Microsoft 

Multipian $ 

Applesoft Compiler S 

Flight Simulator $ 35. 

Muse 

Castle Wolfenstein 5 

Peachtree Software 

Peachtext 5000 5255.' 

PeacbteJrt {00 Co* Card) $ - 

Peachpack tGL AH AP} 5255. 

Accounts Payable. Accounts 
Receivable. 

General Ledger, inventory 
Control 

teach module) $484. 

Perfect Software 

Perfecl CbIc $115, 

Perfect Filer 5233. 

Perfect Spelter $H5- 

Perfect Writer 5194. 

Perfect Writer Speller $Z?2- 

Perfecl Fiter Cate 5293. 

‘Requires 80 Go! Card 2-00 Card 5 CP M 
Sierra On-Line Systems 

Froggar $ 24, 

Ultima II 5 

Sir-Tech Software 

Wizardry 5 42. 

Gaiacsm Attack $ 

Knight of Diamonds 5 

Legacy of Uyigamyn $ 

Police Ariisl 5 

Siat Maze $ 

Software Publishing 

pfafiie 5 98. 

pfs Graph 5 98. 

pfs Report $ 87. 

plsWnte 5 98. 

Spinnaker 

Snooper Troops-Case 1 & 2 5 31. 

Alphabet 200 5 21. 

VliiCOrp 

Vacate 5189, 

Visidex 5189. 

Visi rites 5229. 

Visihnk 5199. 

Visipltrl 5 

Visi schedu le 5229. 

Visiterm 5 

Visilrend Plot 5229 

Vacate w c-Dex fi&9. 


Financial Planner 
Friday 
An sci 
Magic Cate 
Magic Mailer 
Magic Memory 
Magic Window 
Magic Window 11 (4Q 70 00) 
Magic Words 
Maqm Pack Combo 
(Window Mailer Words] 

BPl 

Accaunls Payable 
AcCounf5 Receivable 
General Accounting 
inventory Control 
Job Costing 
Payroll 

Bible Research Systems- 

-The Word’ 

Brocterbiind 

Bank Street Writer 
Lode Runner 
Choplifler 
Sea Fox 
Sky Blazer 
Continental 

The Home Accountant 
Property Management 
Dow Jones 

Invest evaluation 
EPYX 

Curse ol Fta 
Star Wanror 
Temple of Apshai 
Hayden Software 

How 1o Program rn Applesoft B 


5105.95 
5 49 95 

5117.95 
S TO 95 

5105.95 
5 49 95 

5158.95 


SI S3 95 
5123,00 


Nowtion-J-Cat Sit 

Novatrcm-2i 2 Auto Cal S4< 

Novation-Smancat 103 . . £1" 

NevatinrvSmen&a! 1da : 212 . 54: 

Novation-Appleeat 212 £5- 

Hayes-Smartroodem 300 £21 

Hayes-^martmodem 1200 S4< 

Hayes-Smarlmpdfliti 12D0B $4: 

Hayes-Micramodent HE w Smartcom It £2^ 

Hayes-Smencom N 5 i 

'Refunds On modems only it O.Q.A. Be sure you know 


$115.00' 
5233.00' 
$115-00' 
5194.00' 
$272 00' 
5293.00' 


★★★★★★★★★★★★★★★ 

★ Mile High Saver ★ 

^ Star-Micronics 

* GEMINI 10X jl 

^ $289.00 * 

7 120 CPS Friction Tractor Feed v 


$105.95 
5349 00 


$105.95 


PRINTERS 


Star Mlctonfcs 

Gem ini-'OX flZOCPS) 
GwnlnMSX (120CPS 
Wide Carnage) . 
Della-IQ (16DCPS) 

Ok Ida (a 

OkidalHr-82A 
Okidata-83A 
Okidais-€2PAR 
Okid9ta-93PAR 
0kWala-84PAFI . . 
Tractor Feed (824 92) 
Play-N‘Plug (62 -83) .. 
Play-N-Plug (92*93) 
Play-IS-Plug <84} 
Marines mann Tally-160L 
Marines maun TsIly-tSOL 
Mannesmgnn Tstly-Sprnt 
C. TTMO 

Prowin&r «-PAR 
Pruwnler ll-PAR 
GonNa Banana 


5 35.00 $ 35.00 

$ 35.00 $ 35.00 

5 35 00 $ 35.00 

$ 29.00 S 29.00 

5 35.00 5 35 00 

$ 35 00 $ 35 00 

5 29,00 5 29 00 

$ 29.00 $ 29.00 

5 29 00 5 29,00 

NOTE: This is only a selected 
sample of our software 
inventory. If we have not listed 
your particular need, call and 
we wNf get it for you at our 
y fantastic prices. 

We carry all software for 
Commodore. Atari 
& Ti-Pro. 


ROCKY MTN.\ 

MICRO IS ^ 

NO W CENTENNIA L 
COMPUTER PRODUCTS WEST 


Letter Duality 


TTX-1014 
Transtar-120PAH 
Translflr-ISOPAft 
Transtar-3t& Color 
T ranstHr-FnntwhesLs 
NEC-Spmwntef 
Juki 6100 PAR [18GPSJ 
Slarwrilcj F1DPAR 
Starwriter-Tractor Food 
Pri ntmaSter 


CENTENNIAL 

Computer Products, 


YOUR 
SATISFACTION 
IS OUR BEST, 
v ADVERTISING\ 


TERMS A NO CONDITIONS * NO CREDIT CARD FEE * Personal checks fallow 10 days to dear] v.->a. Master Card w^re transfers. include telephone number * COD 
orders accepted — 5300 maximum — 510 nonreturnabte surcharge * All products factory sealed with manufacturers warranty • P0s accepted twit quiihlwd Customers 
* Approval needed on an returns • 10% restocking charge unless detective plus shaping * Shipping. Handling & insurance S5.0Q minimum 4^ c UPS ground UPS Blue 
Label rate quoted si time or wrier * AH prices subtect to change without not»ce * Telephone Order Desk Hours 6 AM ip 6PM Monday through Friday, 10 AM bo 4 PM 
Saturday ApprOpuale laxeu will be completed at tune uf sale 
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AREHOUSE 

SHOP AND 


SAVE 


COLUMBIA 
MPC 1600 


Minuteman Madness 


The enhanced IBM Alternative 
TRULY IBM COMPATIBLE 
IBM 1 Hardware & Software compatibility In a Multi- 
User 16 GK computer. 12BK two serial porta, one 
parallel port and B expansion slots. 

Plus free software. Macro-Assembler, Diagnostics. 
Basic w colorgraphics PLUS Perfect Writer. Speller, 
***' Calc and Files, Fast Graphs, Space Commanders 
and Home Accountant. 

CALL FOR FANTASTIC PRICE 

• COLUMBIA VP PORTABLE . 

• NEC ARC.CALL • NEC 8201 A 


^ Wabash Diskettes ^ 

+ 51 / 4 " SS/DD $18.95 * 

* 5V4" DS/DD $25.95 ^ 

^ 6 Year Guarantee - 100% error free a 

★ ★★★★★★★★★★★★■ 
MONITORS 

Princeton Graphics HX-12 RGB $ 499.00 ™ 

NEC 

JE-120T 12" Green-Hi Res 5 165 00 

JB'1280 12" Gf&en $ 119 00 

JC-T203 RGB $ 519,00 ^ 

JB-1205 12" Amber $ 1S9.00 

JC-1215 12T Composite Color $ 129.CK5 

AMDEK 

3O0G 12’Green $ 139.00 

3G0A 12" Ambe* . $ 149.00 

31OA IBM Compartjle S 1 75,00 

Color I Composite . S 299.00 

Color I Plus- $ 339,00 

Gofer II RGB (IBM Compatible) 5 449.00 

BMC 

12' Green $ B9.Q0 

12' Galpr Composite $ 249.00 


. CALL 
699,00 


PRODUCTS FOR YOUR IBM PC/XT AND COLUMBIA 


QUAD RAM COFP. 

Quad bo and Multriunctibn Board 
Full Expandability Fiom 64K to 256K 
Par Printer Pori, Ser Port, C'C 
Ram Disk Drive 
QuadlmSc-Appie On A Card 
Mmrafazer Printer Spqpler 
Print BdJlenfig From BK la 512K 
Why Wait For Your Printer 
AST 

B-Pack PfUS 64K-354K 
One Ser., One Par , c'c 
I/O Plus 

Clock Cal, 1 Sat Port 

STB 

J Supar-Rio' Card 64K-250K 
Two Senaj, Ones Par Port Clock Cal r 
Ram Disk, Gables Included 

TEC MAH 

1st Mata. . 

Graphics Master 

2nd Male. 


APPARAT 

Ram Card 64K--512K .. 

Prom Blaster 

AMDEK 

Multiple Adaptor Interlace 
US I 

Multidisplay Card 

IBM Mona And Calorgraphics And 

Par. Pod ... . 

PLANTRQNICS 

Cofac Plus .. 

KEYTRONIC3 

Enhanced: Word Processing Keyboard 
Model KB51S0. 

KRAFT 

Joystick . 

Paddles 

TAG 

Joystick 


FLOPPY DISK 
DRIVES 


Amdek-Arndia* I 3" (Apjiaj £ 259.00 

Amcffik-AmdiSk III $ 475.00 

Amdek-Amdisk V 5Vd" Half Height $ 249.00 
Vista-V1200 6MB Disk Pack System 
(Applet 

CDC-h' j " DS-DD 320K 

Tandon-T M 100-2 5V*" D5/DD 3?0K 

Tahdon-TM 55-2 S'/*" OS.'DD Hall Height 

Qutne-I42/6MS 5Vt "Half H ta I y h I 

Rana-Eirie 1 

Hana-Ehte II 

Rana-LMa III . 

Rana-Fhia Controller 
Hana-1000 (AJari) 

Micro SC1-A2 
Micro SCI'Controller 
Fourth □intension-Drive 
Fourth D(mofrs(on-CanSrGller 


KOALA 

Tatnel 

CALL FOR FANTASTIC PRICES ON ALL PRODUCTS FOR YOUR ISM. 


PRODUCTS FOR YOUR APPLE/FRANKLIN COMPUTER 


OHANGE MICRO 

Grapplor 4 
Buffered Grappler 

MICROTEK 

RV-611C Par. fhlerface 
SV-G22C Ser Incortace 
Apple Dumpling 16K . 

BAM 16K Ram Enpandabli 
MICROSOFT 

1$K Pam Expandable 
SoftcanJ . . 

Sgftcard Premium Pak 
ALB 

Smarterm II an Col Card 
V1DEX 
Ultralerm 

Vldsoterm BO Cal Card 
FSIO Card 
KENSINGTON 

System Saver . 


KRAFT 

Joystick 
Game Paddles 
T $ G 
Joystick 
Game Paddles 
Belect-A-Pprl . 

Trak-BoN 

PRACTICAL PERIPHERALS 

Micro-Buffer If 1EK . ... 

INTERACTIVE STRUCTURES 
Pksso Printer interface 
KOALA 
Tah>d I 


HARD DISK DRIVES 


Davong-Cornptele Line 
Coivus-Complete line 


DISKETTES 

10 per bpx 5V*" SB DD . . 

10 per bo* 5 V«" OS‘DO . 

10 per box 5’ v SS OD 
10 per box $' , DS'DD . 

10 per box 5'^ SS DD 
'0 per box 5'A'" DS'DD 
*0 per bbx SB DD 
10 per box DS’DD 


Elephant 


STORAGE 

Library case. Sw" 

Disk Berk, S'/j " interlock & sw«vel 
Flip n File SO ... 


NO CREDIT CARD FEE 


Discount • 
on Disk ’ 
Case Lots 
(Buy 

_ with a 
7 group) 


NATIONAL ORDER DESKS 

1 1-800-862-7819 


TECHNICAL 

ASSISTANCE 


ORDERS ONLY 


CUSTOMER 

SERVICE 


EAST 1-800-672-7277 


ORDERS ONLY 


IN NEW HAMPSHIRE CALL (603) 623-101 0 
699 E. INDUSTRIAL DRIVE (Near MALL OF NEW HAMP.) 

MANCHESTER, NEW HAMPSHIRE 03103 


IN COLORADO CALL (303) 371-2430 


OPEN 

9 am - € pm M-F 
W am - 4 pm SA 7. 


VISIT OUR 
WAREHOUSE 
SHOWROOMS 


0890 E* 47th Ave. (Near 1-70 & HAVANA) 
JENVEFL COLORADO 80239 
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intend to convert all my programs 
from CB-80 to Modula-2 as soon as 
possible, 

JRT Pascal Yet Again 

[Editor's Note: AlasAt press time , BYTE 
was notified that JRT Systems (45 Camino 
Alto, Mill Valley\ CA 94941) had filed for 
chapter 11 bankruptcy on November 18, 1953* 
This is not a complete liquidation, but a "re¬ 
organization" We thought the ]RT delivery- 
problem saga had come to a conclusion in the 
April 1983 BYTE (see "Open Correspondence 
on JRT Pascal" Letters, page 25). Shortly 
thereafter, the number of complaints began to 
slow down—but scattered grousing continued. 
In any event, the slow delivery of the $29.95 
software deal of the century most likely will 
be slowed down even more.] 

I'm getting weary of the accusation 
that I've said bad things about JRT 
Pascal because the BYTE advertising 
staff pressures me on behalf of 
publishers who charge a great deal 
more than JRT's $29.95, 

For the record: I have never heard 
one word from the BYTE advertising 
staff suggesting that 1 make any 
modifications in my column 
whatever, and the only time the 
editorial staff asked me to change 
something was because they feared 
a lawsuit. On that one occasion, I 
modified one sentence, and even 
then 1 retained the substance of my 
remarks, changing only the tone. 
Blame me for my columns, or blast 
me for my opinions, but do not ac¬ 
cuse me of petty cowardice. 

I reviewed one of the 2.x versions 
of JRT Pascal, and I was not im¬ 
pressed. Since then I have received 
many letters from users concerning 
version 3.0, and the consensus is that 
if you can get version 3.0 you will like 
it. 

Flat statement: JRT Pascal version 
3.0 is a bargain at $29.95. Qualifica¬ 
tions: it's a bargain in comparison to 
a lot of stuff on the market, and its 
value depends in good part on what 
you intend to do with it. If what you 
want is a fast-compiling nonstandard 
p-code language that works quite 
well and has no more anomalies than 
languages selling for 10 times the 
price, by all means send in your 
$29.95. You must then be prepared to 
wait, but the odds are reasonable that 


you'll eventually get more than your 
money's worth. 

Indeed, as a language for writing 
real programs intended for the CP/M 
2.x operating system, JRT Pascal is 
considerably better than "real" Pas¬ 
cal. If I had to write a number of rea¬ 
sonably sized programs, and I in¬ 
tended to stay with the CP/M 2.x 
operating system and not transfer the 
programs to anything else, I might 
well choose JRT Pascal as the lan¬ 
guage to write them in. 

If I wanted to get some idea of the 
flavor of Pascal, and I didn't want to 
spend much money. I'd certainly get 
JRT Pascal 3.0. 

JRT Pascal 3.0 has fixed most—not 
all, but most—of the bugs that 
plagued the earlier versions. As a 
programming language, it's com¬ 
parable to Sorcim's Pascal/M in both 
ease of use and speed of compilation. 
The execution speed is comparable to 
any other p-code (intermediate code) 
Pascal, including UCSD Pascal. Like 
Pascal/M (but unlike UCSD Pascal), 
there's no integration of editor and 
compiler, but of the three, I'd about 
as soon use JRT Pascal as either of the 
others for production work. 

The bugs that are left are, according 
to my correspondents, fairly 
harmless or very subtle. Since the 
professor who (in a letter praising JRT 
Pascal) spoke of the "subtle" bugs 
didn't tell me what they were, I can 
only guess at what he meant. One 
bug I found was a failure to compile 
a program because it had the follow¬ 
ing line: 

{a comment} (‘another comment*) 

which was intended to illustrate the 
principle that you could use either 
kind of comment marker in a Pascal 
program. Standard Pascal (including 
both Pascal/M and PascaI/MT + ) will 
compile that, since standard Pascal 
doesn't recognize physical lines. 

There are other nonstandard 
features to JRT Pascal. For example, 
in the case above, the compiler didn't 
even attempt to work on the pro¬ 
gram; it simply told me there was an 
"unclosed comment." That is not a 
standard Pascal error message. 

Another JRT problem can be 


caused by multilayed procedure 
nesting and indirect recursion. Most 
users won't find this a problem. 

JRT Pascal does not format 
numbers in the same way as either 
Pascal/M or Pascal/MT + (which don't 
format them the same way either). 
Thus, the same program will have a 
different output depending on which 
compiler you use. 

I deliberately took out some 
semicolons in a JRT 3.0 program. The 
compiler dutifully reported ex¬ 
pected". Alas, the standard Pascal er¬ 
ror messages are "Error #6 Illegal 
symbol (possibly missing on line 
above)" and "Error #14 expected 
(possibly on line above)." Perhaps the 
JRT error reporting system is better 
than Niklaus Wirth's, but it isn't the 
same. 

JRT is worth playing with. It's 
cheap for the compiler alone, and 
you get a bunch of useful utilities 
with it. As I've said many times, I like 
the price, and 1 wish other publishers 
would drop their prices to something 
reasonable. JRT has a lot of satisfied 
users. Indeed, it may in many ways 
be more useful than "real" Pascal. 
However, that doesn't make JRT into 
standard Pascal. 

In addition, JRT Systems got far 
more orders than it was geared up to 
fill. I have lots of letters from readers 
who ordered JRT Pascal and received 
nothing, neither software nor 
acknowledgment of order, for 
months. Sarah Smith, of Lisp 
Machine Inc., sent in an order in 
December, had the check cashed in 
January, got an acknowledgment of 
order in March, had them refuse to 
check the order in May, complained 
in June, and in August received a 
form letter stating that it couldn't find 
the order and wanted a copy of 
canceled check or bank-card bill. (The 
form letter offered to refund the 
money once proof of payment was 
furnished.) 

Ms. Smith, like me, is a profes¬ 
sional; the time it would take to get 
a copy of canceled check or bank-card 
bill would chop pretty deeply into the 
bargain value of JRT Pascal. 

Thus, fair warning: JRT Pascal 3.0 
works and has enthusiasts I respect. 
The manual is well written, and there 
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^■mthe begmnmg^B 

THERE WERE SPREADSHEETS. 
NOW PROnTGOES BEYOND. 


If you’re a very busy person wondering why it 
should take hours to set up the mathematical calcula¬ 
tions for financial analysis on a microcomputer, the 
answer is it shouldn’t. 

If you think there should be some way to see 
income statements, interest schedules, capital 
expenditure reports, tax schedules, return on equity, 
discounted cashflow, and balance sheets without 
spending days laying out a spreadsheet, you’re right— 
there should. 

In feet, there is! It’s Profin™ 

MATCHING THE TOOL TO THE JOB. 

From now on, using a universal spreadsheet to do 
the highly specific work of financial analysis will be 
considered just fun for hobbyists. 

But, if you’re a business person with little computer 
experience and even less spare time, you can quickly 
and easily use Profin to figure forecasts and budgets, 
return on equity, discounted cashflows, net present 
values, capital expenditure, interest calculations, 
depreciation comparisons and taxation scheduling— 
with the reports laid out for you automatically. 

FINANCIAL REPORTS IN MINUTES. 

Because Profin is menu-driven, you simply answer 
a series of questions. You can complete your analysis 

Circle 46 for Dealer Inquiries. Circle 49 for End-User Inquiries. 


in 30 minutes, or change prices, costs, inflation rates, 
interest rates, capital costs, and foreign exchange 
rates, then immediately see revised reports. 

In the beginning, spreadsheets were great. At 
least, they were all we had. Now there’s more, with 
the specialized tool for a specialized job: Profin. 

Available under $300 for CP/M-80, MS-DOS, 
and IBM PC-DOS from your local retailer or from 
most distributors. 

Also available: Planfin™ For sales, marketing 
and other executives who just want simple forecasts 
and budgets without detailed capital and loan analysis, 
Planfin gives you operating income statements plus 
net income and discounted cashflow reports in less 
than 15 minutes. Under $200. 


r 

i 

i 

i 

i 

i 

L 


□ Please send me more information about how Profin and 
Planfin beat the spreadsheets for budgets and forecasts. 

Name ___ 


Address- 


City/State fZip_ 


Computer Brand Owned or Planned to Buy _ 


Mail to: Business Software, Inc 
12021 Wilshire Bivd. # 194 Los Angeles, CA 90025 j 








are a lot of goodies that come with 
the program. However, if you order 
the program and don't get delivery, 
do not complain to BYTE or to me. 
Just be patient, and keep trying. 
Eventually you'll get satisfaction. At 
least you can continue to hope so. 

Fve heard that Mr. Tyson of JET 
Systems is working on a Modula-2 
compiler I wish him well at it, but I 
do hope hell pay more attention to 
the language standards than he did 
with his Pascal. 

[Late addition: Borland's Turbo 
Pascal, for $49.95, is standard, pro¬ 
duces native code (rather than p- 
code), and has a built-in editor. More 
next month, but it looks pretty good.] 

BDS C 

BDS C is a healthy subset of the C 
programming language. It uses some 
nonstandard library implementa¬ 
tions; in that sense, it has some 
similarities to JET Pascal. 

The remarkable thing about BDS C 
was that it could be done at aU; before 
Leor Zolman wrote his compiler. 


there was no C language for the 8085 
or Z8Q machines; at least, nothing 
that compiled in reasonable time and 
had most of the features of real C. 
Once Zolman showed that it could be 
done, a number of other outfits got 
into the act, 

Zolman has a new version, 15a, of 
his C compiler. This one works only 


BDS C's major 
advantage is that it 
compiles faster than 
any other 8-bit C 
compiler and finds 
most trivial errors in 
seconds. 


with CP/M 2.x; anyone still running 
CP/M 1.4 can't use it. 

There is an improved floating-point 
package. Source code for most library 
routines is provided. The documents 
have been somewhat improved, but 
fair warning: the BDS C documents 
are not an introduction to the C 


language. You'll need both Kemighan 
and Ritchie (The C Programming 
Language) and some other good in¬ 
troductory book if you don't know 
how to use C. 

There's a good index and a fair but 
improvable table of contents. The in¬ 
structions for using BDS C, assum¬ 
ing you know something about pro¬ 
gramming in the C language, are 
clear, 

BDS C's major advantage is that it 
compiles fast ; faster than any other 
8-bit C compiler. Furthermore, it 
finds most trivial errors in seconds. 
It's not the lowest-priced C compiler 
on the market, since QIC is $99. At 
$130 postpaid (from Workman and 
Associates), though, it's still a 
bargain. 

In addition, there's a debugger, a 
library manager, and other goodies. 
There's a good overlay or "swapping" 
system so that you can write and run 
really big programs in BDS C. BDS 
C purchasers are encouraged to join 
the BDS C User's Group; the User's 
Group distributes a lot of interesting 



GRAPHICS-PLUS 

an enhancement 

For Z19 Terminals 

from 

Northwest Digital Systems 


Graphics Plus 


• Tektronix 2 4010 Compatible Graphics 
•512 Horiz by 250 Vert Resolution 

• 80/132 Col and 24 49 Line Text Displays 

• Seven Page Off-Screen Text Memory 

• Menu-driven “Plain English" Set-up Mode 

• 16 Programmable Keys-128 Chars Each 

• Optional Hardcopy Port 

• Simple Field Installation 1 ™ Zontlh 

2 TM Tektronix 
3TM DEC 


GRAPHICS-PLUS Is a field installable enhancement board for 
the popular Zenith 1 Z19 video terminal adding many power¬ 
ful features found only on terminals costing much more, 
GRAPHICS-PLUS provides Tektronix 2 4010 compatible vector 
drawing graphics, VT100 3 compatible 80 and 132 column 
display formats, off-screen scrolling memory, program¬ 
mable function keys, "Plain English" menu-driven Set-up 
mode, and a host of other enhancements, Installation can be 
accomplished within 15 minutes using only a screwdriver. 


GP-19 Upgrade for Z19 Terminal 
Z19 Terminal With GP-19 installed 


Northwest Digital Systems 

P O, Box 15288, Seattle. WA 98115 [206] 362-6937 
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Score another 
first for ACE, 


A lot of people whoVe never 
heard of ACE's impressive record 
of firsts in multiprocessing are about 
to sit up and take notice. Why? 

It's our latest wonder: Multipro¬ 
cessor CP/M Hus* 

ACE has developed a linkup be¬ 
tween its powerful multiuser micro¬ 
computer, the Discovery, and the 
fastest and most powerful version 
of CP/M* ever marketed. 

The result is a multiprocessor that 
does more than just emulate CP/M 
or rely on a lesser operating system 
that's "CP/M compatible," It 
actually delivers pure CP/M (either 
CP/M-86* or CP/M Plus) to any of 
Discovery's up to 16 on-line users. 

With easy command line editing, 
quick file accessing through user- 
defined automatic search paths and 
comprehensive "help menus/' CP/M 
Plus is as friendly as they come — 
and with big performance extras. 

Like large files, directory hashing, 
data buffering, time and date 
stamping, and an extensive utility 
set that can accept English words. 

All of which means that ACE's 
linkup with CP/M Plus will 
continue to give Discovery owners 
access to the largest selection of 
applications software in the world 
for years to come. 

That's something to think about. 
Because who wants a multiuser 
system that's friendly and powerful 
today but unfriendly tomorrow 
when new software using CP/M 



Multiprocessor 
CP® Plus. 


Plus features hits the scene? 

Our latest triumph is just one of a 
line of firsts. 

ACE pioneered multiprocessing 
for microcomputers back in 1979 
when we introduced a Discovery 
featuring what was then the 
revolutionary concept of dedicating 
a CPU to each on-line user. 

Two years later, we moved 
further ahead of the pack with our 
next singular feat: the first user- 
processor on a single board, the 
dpc-180* Everything was there: 
memory, CPU, serial I/O, 

Nice, 

Which made our 1982 
breakthrough — the amazing 16-bit 
dpc-186* mated with CP/M-86 — 
seem like business-as-usual to us 
even though it caught the 
competition flat-footed. 

With room to grow from 128K to 
1MB of expansion memory, and 
designed for systems also using our 
8-bit board, this breakthrough let 
individual users tap into either 8- or 
16-bit computing power with one 


central Discovery unit. 
r And because each Discovery 
system is controlled by our own 
dpc/os* tried and proven in more 
than 10,000 Discovery and OEM 
installations around the world, any 
user on line can take advantage of 
interprocessor communication, file 
and record locking, fully managed 
multiple printers, private direc¬ 
tories, plus many other features. 

So what little wonder does ACE 
have up its sleeve now? Stay tuned. 
Because soon you'll hear the news 
about our Concurrent CP/M-86* 
which will give the owners of our 
Discovery all the benefits of 16-bit 
computing power, CP/M's compre¬ 
hensive software selection, and 
efficient multi-tasking capabilities. 

So each user can get several projects 
underway with a few quick taps on 
the keyboard. 

Meanwhile, it'll be business as 
usual for ACE, keeping ahead of the 
crowd while turning out the best 
multiuser multiprocessor micro on 
the market, backed by one of the 
best nationwide service networks 
you could hope for. 

So if you're a computer dealer, 
distributor, or systems house who 
wants to join the group that scores 
high with a multitude of users, just 
give us a call at (800) 821-6596* 
(In California, it's (213) 351-5451.) 

And do us a small 
favor. Tell us you've 
heard of us. 


imMMPimRHM 

The Multiprocessing Company .; 


Action Computer Enterprise, Inc. (Corporate Headquarters): 430 No. Halstead St,, Pasadena, CA 91107. TWX 9l0-5flfl-120l ACTION PSD 
ACE/Europe: Boschdijk 189, Box 1275, 5602 BG, Eindhoven, Netherlands, Tel. 040-452658. Telex 51767 ACE E NL ACE/Asia, G/Fltx>r Lee Wah Mansion, 171-177 Hollywood Rd, Hong Xong, 
Tel. 5-441692 or 5-442310, Tdex 75332 IACIC HX Canada: Future Electronics, Inc,. 237 Hymns Blvd„ Pt. Claire, Quebec H9R5C7, Canada, Td. (514) 694^7710, Telex 05-823554 
*CfVM Plus, CP/’WI. CP/M-86, and Concurrent CP/M 86 are either trademarks of registered trademarks of Digital Research, Inc. / *dpc-180and dpc/os are registered trademarks of Ajclicn Computer Enterprise, Inc. 

Serviced nationwide by Bell & Howell Company 


Circle 11 on inquiry card. 
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For more information on all of MA Systems IBM and Apple products, please call ot write 


mu svsTcms 

i NCORPORAT ED 

2015 O'Toole Ave., San Jose, CA 95131 (408) 943-0596 


Circle 231 on inquiry card. 

IBM PC is a trademark ot 

Internalaonal Business Machines Carp 

PC PEACOCK is a trademark ol MA Systems inc 


Computing is dull in black and white But it doesn't have to be 

PC PEACOCK brings the excitement of color to your IBM computer Pictures, charts and graphs 
"come alive" in multicolor brilliance PC PEACOCK works with all color and composite mono¬ 
chrome displays to produce crisp, detailed images 

You’ll see your favorite programs in the splendor of color PC PEACOCK is fully compatible 
with all software lor your IBM PC — including the wide variety of graphics programs. The medium 
multicolor mode and high resolution monochrome mode enhance your display capabilities for 
business, home and education. 

And PC PEACOCK is convenient. Its parallel port allows you to connect a printer to your com¬ 
puter without wasting an additional expansion slot Connections for all displays (RGB, composite, 
monochrome and televisions) are included 

PC PEACOCK is designed to provide years of worry free performance and is backed with an 
outstanding TWO YEAR warranty 

So bring living color to your IBM PC, with the PC PEACOCK Color Graphics Adapter. PC PEACOCK 
is available now at your local IBM dealer 


■■■■■■ 



































































































































































































































































programs and utilities. 

All in all, BDS C is a reasonably 
priced way to get involved with the 
C programming language, or even to 
find out whether you really want to 
learn it. In my view, C is more useful 
on 16-bit machines, and I'm on record 
as saying I think Modula-2 is a more 
interesting language. On the other 
hand, a lot of people don't agree with 
me. You can certainly write some 
useful programs in BDS C; one of the 
most useful programs 1 own is a text 
comparator that one of Leer's friends 
wrote for me. 

Once More, the Epson 

When the Epson QX-10 computer 
first came out, the company was still 
evolving both hardware and soft¬ 
ware. I had a very early model, 
shipped long before Epson began 
selling the machines, and there was 
always some question of whether my 
system was truly integrated, especial¬ 
ly when I had some real problems 
with the Valdocs software that comes 
with it. 

The people at Epson couldn't have 
been nicer about it. The other day 
they sent out a systems-program- 
ming manager, who brought a new 
machine straight out of stock. We 
swapped. 

I also have the new Valdocs soft¬ 
ware, version 1.18, which has a 
number of new features and is also 
considerably faster than the old 
Valdocs. 

Alas, it doesn't have all the prom* 
ised features of Valdocs, and ap¬ 
parently it retains some un¬ 
documented features as well. 
Moreover, although the new Valdocs 
is fast, it's not fast enough for me, my 
wife, or my assistant. In particular, it 
is not designed to be used as a 
substitute for an office machine. It 
simply takes too darned long to get 
a business letter out using Valdocs. 
Just getting the envelope addressed 
can take a full minute or longer. 

Moreover, the FX-80 printer that 
came with the Epson QX-10 is not 
designed for use with letterhead or 
other single-sheet-feed paper. If you 
use a Micro Peripherals Printmate 99 
printer with the Epson, that will 
solve one of the problems, but the 


Valdocs software doesn't know how 
to make use of the 99's best features, 
so that's not so useful either. 

Valdocs might not be so bad if you 
use only tractor-feed paper, no let¬ 
terhead, and you're mostly writing 
documents, not letters. It does have 
some good features, although you'd 
better get used to being patient. 

We're at the moment installing 
Write on the Epson QX-10; we'll have 
versions for both the Valdocs and the 
regular Teletype-layout keyboards. 
Write will, of course, run under 
CP/M, not TPM and the Valdocs soft¬ 
ware, and it won't have all the cross- 
index features and other nifty con¬ 
ceptions Valdocs attempts. Our pre¬ 
sent version of Write probably won't 
be able to take advantage of the bit¬ 
mapped screen and other goodies 
that the QX-10 hardware features. 
We'U see. 

Meanwhile, my opinion of the 
QX-10 remains: the hardware is fine, 
and if Epson ever gets software wor¬ 
thy of it, it will have a nice little 
machine. On the other hand, does 
the industry need yet another Z80 
computer for more than $2500, 
especially if there's no software to 
take advantage of the unique hard¬ 
ware features of the QX-10? If Epson 
had released the QX-10 with ap¬ 
propriate software a year ago, it 
would have been competitive; I don't 
think it is now. 

I've also seen no reason to change 
my opinion about Valdocs: noble 
idea, but too ambitious for the 
machine. To get all the features 
Valdocs offers, you need both a bit¬ 
mapped screen (which the QX-10 has) 
and a fast 16-bit or larger CPU (which 
the QX-10 doesn't have). I've a great 
deal of admiration for what was ac¬ 
complished with Valdocs, but I can¬ 
not in good conscience recommend 
it to anyone who has actual produc¬ 
tion work to perform. It's just too 
darned slow. 

There's one more difficulty. 

Val doc s is slow in 1 arge part 
because Epson wanted it to be user- 
friendly; but alas, this wasn't even 
managed completely. If you get disk 
errors, Valdocs can report things like 

Error 01 Disk B Retry Y/N? 


Circle 375 on inquiry card- 

Less 
for lour 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money - 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2,2®, 
MS-DOS® and IBM Personal 
Computer 1 ® systems. 



*50 


For orders or information, see your 
local dealer or call 505-281-3371. 

Mastercard and VISA accepted. Or write 
Random House ProofReader, Bov 339- B, 
Tijeras, NM 87059. Please enclose J 50 
and specify your computer model, 
disk size and memory. 

Random House and I he House design are registered 
trademarks of Random House. Inc. CP/M is a regis¬ 
tered trademark uf Digital Research. Inc. IBM acid IBM 
Personal Computer ar e registered trademarks of 
In tern a lion a 3 Business M at h i ncs H Inc. MS-DOS is a 
registered irade mark ul Microsoft, Inc. 
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‘'They're obviously not using the ETI Project Control System ,J 


The ETI Project Control System 
Helps you keep AU the pieces and 
people In Place, On Time 
and Within Budget 


The ETI Project Control System is a 
visual project management tool it allows 
the user to divide large, complex proj¬ 
ects into individual tasks and operations 
Based on the proven CPM and PERT 
methodologies, the ETI Project Control 
System is available now and easy to use, 
Compatible with IBM Personal Com¬ 
puters', it offers uncluttered displays, 
extensive user flex- ** 

ibility and a suggested 
retail price of only 

With a few keystrokes, the ETI Project 
Control System user can draw a task chart 
to fit nearly any project, Each task may 
include name, duration, capital cost, labor 
cost, overhead cost, person(s) responsible, 
manpower requirements or manpower mix, 
amount completed, starling and ending 
dates (including early and late dates) and 
a narrative description. 

In addition to the task chart, which 
graphically shows task relationships and 
sequence, the ETI Project Control System 
features several management aiding dis~ 
plays. There are schedule charts that show 
the critical path, scope and complexity 
of the project. There are also personal 
schedules for individuals or equipment, 
assignment lists and charts that show 
either budgeted or actual costs. 


A change made in one chart is simul¬ 
taneously made in all the charts This 
feature can quickly and graphicaiiy show 
the schedule implications of any change 
in the project plan. 

The ETI Project Control System puts the 
user in control. The information entered is 
not subject to any pre set program of analy¬ 
sis. The user decides what variables are 
important and chooses the level of detail. 

Better understanding and control 
of complex projects is only one result of 
using the ETJ Project Control System It 
can also help find schedule threats and 
tesl alternatives, or seek the best cost/time 
tradeoffs As a communications tool, Ihe 
Projecf Control System can be of great 
benefit. All displays are "what you see is 
what you get." Data developed and col¬ 
lected with the program can be printed and 
circulated in the same form as displayed 
on the screen. 

The ETI Project Control System can 
help make you a better manager Circle 
our reply number for more information 


ETI 


PROJECT 

CONTROL 

SYSTEM 


ETI * 5848 EXECUTIVE DRIVE 
LANSING, Ml 48910 • (517) 887-2480 


‘Requires IBM Persona) Computer 12flK of RAM. monochrome display, one dish drrve, PC-DOS IBM and 
PC-DOS arc trademarks of International Business Machines. 

“Includes program diskette and User Manual Price subject lo change wilhoul nolice. 


and if you hold down the "Y" key 
very long, it will give the same 
message a number of times, since 
Valdocs features a large type-ahead 
buffer. 

You can also get "Error FF" and 
other such cryptic messages. Now 
agreed: that's no more mysterious 
than the infamous "BDOS Error on 
B: Bad Sector" or such like; but it's 
certainly no less frightening to the 
naive user, and if you learn CP/M's 
error messages you've learned 
something about CP/M and other 
small machines. Learning what 
"Error FF" is teaches you nothing 
but Valdocs. 

Conclusion: if you want yet 
another Z80 CP/M machine, the 
QX-10 will do, but there are probably 
better deals pricewise. The unique 
features of the QX-10 are im¬ 
plemented only in Valdocs, but alas, 
that's so slow that despite my en¬ 
couraging him to use a computer (he 
has an Osborne at home), my 
editorial assistant prefers a Seiectric 
typewriter for just getting the work 
done here. 

I like the bit-mapped screen, which 
lets boldface words appear on the 
screen in boldface {as well as on the 
output copy), and I like a lot of the 
other features of the QX-10; if Epson 
ever gets software worthy of the 
machine, it'll have something really 
great. 

As of October 1983, it doesn't. 


Rana 

If this were a news column, this 
item would have to be the lead. Alas, 
by the time you read this in January 
others will have printed it first. 

Not long ago I went out to Rana, 
an outfit that makes really advanced 
disk drives for popular machines like 
the Apple and the Atari. 1 brought 
home some of the drives, which we 
installed on our Apple and Atari 
machines, and waited for the boys to 
report, since those are their machines 
and they're out in back where I don't 
see them often. 

Their report is wild enthusiasm. 
Don't get standard Apple drives. Get 
Rana's package, which includes a 
new disk-controller card and a whole 
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MicroAge franchisees lay Wisthoff and Tom H totter sfwuw with Televideo products 


/MicroAge 


"THEIR ENTHUSIASM ABOUT OUR GROWTH 
IN ALASKA WAS CONTAGIOUS.. .IN LESS 

THAN TWO YEARS WE'VE EXPANDED INTO 
FOUR COMPUTER STORES!" 

"MicroAge's enthusiasm ivus catching 1 The same can do energy that 
started MicroAge during the pioneering days of microcomputing is 
now a matter of company policy." 

"Plus, MicroAge helped us get hey product lines for Alasha!" 

"We're Believers in MicroAge. Their industry knowledge and 
insight into recent product developments has given us the flexibility 
to think and react Before our competition does. We started with 4 
people in a single store in 1981.. .now we have 4 stores and 26 
people." 

"At MicroAge, they speak our language.. .success'." 


!uy Wist hoff 
MicroAge Franchisee 


Tom Hunter 
MrVroAgf FnwrJifsw 


To build your own professional computer sales organ 
ization with MicroAge, write to: 


MicroAge 

co/MPUTer sTores 

“The Solution Store"* 


1457 West Alameda • Tempo, Arizona 85282 
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Items Reviewed 




CB-80 

$500 

Rana Disk Drives Elite 1 (Apple) $379 

CB-86 

$600 

Rana Systems 

1000 (Atari) $449 

Digital Research 


21300 Superior St* 


POB 579 


Chatsworth, CA 91311 


Pacific Grove, CA 93950 


(213) 709-5484 


(408) 649-38% 






Repton 

$39.95 

Eagle 1600 

1620 $4495 

Spider City 

$39.95 

Eagle Computer Company 

1630 $6995 

Sirius Software Inc. 


983 University Ave. 

1640 $8995 

10364 Rockingham Dr. 


Los Gatos, CA 95030 


Sacramento, CA 95827 


(408) 395-5005 


(916) 366-1195 


Epson QX-10 

$2995 

Slicer Computer 

$1075 

Epson America 


Slicer Controls/Computer 


23155 Kashiwa Court 


2543 Marshall St. NE 


Torrance, CA 905G5 


Minneapolis, MN 55418 


(213) 534-0360 


(612) 788-9481 


Janus/Ada D-Fak 

8080 $500 

Sweet-F Plotter 

$795 

RR Software 

8086 $700 

Enter Computer 


POB 1512 


6867 Nancy Ridge Dr. 


Madison, W1 53701 


San Diego, CA 92121 


(608) 244-6436 


(619) 450-0601 


JRT Pascal 

$29.95 

Write 

$239 

JKT Systems 


Minimum Data Base 

$49.50 

45 Camino AJto 


BDS C 

$130 

Mill Valley, CA 94941 


Workman and Associates 


(415) 388-0530 


112 Marion Ave. 




Pasadena, CA 91106 


Turbo Pascal 

$49.95 

(213) 796-4401 


Borland International 




4807 Scotts Valley Dr. 




Scotts Valley, CA 95066 




(408) 438-8400 





bunch of stuff* It all works faster than 
standard Apple, with fewer loading 
errors* It works with the Applieard 
CP/M converter card, too* 

We never had any other disk drive 
for the Atari, but I can testify that the 
Ran a Atari drive works flawlessly on 
our Atari 800, loading Repton and 
Tank Attack and other games (on 
which more another time) and repor¬ 
ting all kinds of information that the 
Atari standard drives don't. 

However, I'd have waited for a less 


exciting month to write all that, disk 
drives for my popular computers not 
being my major area of interest, if the 
Rana people hadn't showed me what 
they're up to out there, which is no 
less than the demise of the hard disk. 

Rana will very shortly sell you a 
5 Vi-inch floppy disk that holds 2.5 
megabytes formatted* 

That's a lot . Syquest will for $90 or 
so sell you a "hard-disk cartridge" 
system that holds 5 megabytes* 
Rana's system requires preformatted 


disks, but the disks will sell for $15 
at first, less later, so that expense is 
hardly a problem. 

The Rana system puts "burst 
tones" on either side of the data 
tracks on the disk* These tell the disk 
head precisely where the track is, 
meaning the track can be narrower, 
and the tracks can be closer together, 
so that distortions of the media won't 
give you bad sector errors. If you 
want to know more about the 
technology, read something 


ONLY SYSTAT HAS THE POWER, 

SPEED, AND ACCURACY OF MAINFRAME 
STATISTICS PACKAGES. 

MS-DOS,‘PC DOS;CP/M;“UNIX" INTRODUCTORY PRICE $399 

SYSTAT, INC. 1127 ASBURY AVENUE EVANSTON, IL 60202 (312) 869-7282 
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Moo I to^ no t 
included in 
pric* shown 


Simulated 

Display 


“What a feelingr That's 
just how you'll feel know¬ 
ing you've purchased an 
IBM-compatible Personal Computer with full color graphics 
capability at a price hr, far below anyone else. 

Not only does the Handwell PC outperform everyone in 
price, but it comes loaded with standard features that some 
competitors don’t even offer as options. 

Due to its eight expansion slots, you’ll be able to upgrade 
your Handwell PC with many add-ons and options today 
and tomorrow, thus making it obsolescence- 
proof. When buying the Handwell PC, you 
will be able to take advantage of the enor¬ 
mous, off-the-shelf software library written 
for the IBM PC — thus accessing some of 
the finest user-friendly software available. 
All-in-all, the Handwell can, by combining 
quality, performance and unbelievable price, 
offer you a truly high-performance PC at sub¬ 
stantial savings. So, stop and smell the roses 
along the way and see how sweet it is! 




STANDARD FEATURES: * Full Graphics capabilities (640 dots x 200 lines) 

• 128K Ram (expandable to 256K) • Ttoo RS232 Serial Ports * One parallel printer port 

• Color Display Card • Fully detachable, IBM-compatible Keyfooard * 8 Expansion Slots 

• One 5^-inch Floppy Drive (327Kb-formatted) • MS-DOS Operating System 
(MS-DOS 2*0 and CP/M compatible) * 8088 Processor • Spooler (part of system 
memory, can be used as a printer buffer) * Real Time Clock and Calendar 


|Q Honilivdlcorp. 

4962 El Cam i no Real 
LOS Altos, CA 94022 
415 962-9265 


'IBM la ■ f agMImd trademark ol Inlamallonat Buaiiwa IMNi 
*CP/M ni raftfaHred Iradwnark ol DlgJial HefleancM, Inc. 

■MS-DOS is a raglslerad T#adamant or Microwatt, Fnc. 

Dealer and OEM inquiries invited 

For further information call 


800 - 821-3628 
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technical; I'm more interested in the 
implications. 

RAM disk, i,e,, a way to fool your 
system into thinking a lot of memory 
is a disk drive, is becoming standard 
on most advanced systems like Sage 
and Compupro and will be standard 
on all systems in a few years. Pion's 
Interstellar Drive and Semidisk 
already offer ways to put battery 
backup on your RAM disk, making 
it pretty secure; once again, that will 
be standard one of these days. 

With a megabyte of RAM disk and 


floppy disks holding 2.5 megabytes, 
many of the advantages of Win¬ 
chester hard disks simply go away 
After all, hard disks are not as reliable 
as floppies. They are subject to prob¬ 
lems when there are extreme humidi- 
ty variations. They don't like shock 
and vibration. They have to be ''back¬ 
ed up," which is to say you want 
copies of what's on them, and that 
takes time and has to be done. Their 
major advantages are speed and lots 
of storage. 

I don't make it as a flat prediction. 


but I do put it as a subject for 
thought. Given lots of RAM disk, 
and 2.5-megabyte floppies, is there 
really a need for hard disks at all? 
However that develops, Rana is a 
company worth watching. 

Time Eaters * * P 

I'm not very good at arcade games. 
My timing just isn't that good. Con¬ 
sequently I prefer games of strategy 
to joystick shoot-the-enemy games. 

My boys, however, have different 
preferences. The other day an enor¬ 
mous package of Atari games arrived 
from Sirius, and since then we've had 
trouble getting them to come in for 
dinner. There's no room to report on 
all of them; I'll get to them next 
month. 

Meanwhile, my own favorite is the 
Atari version of Repton. I didn't much 
care for that one on the Apple, but 
I find myself wasting more time than 
I should on the Atari version. There's 
also Spider City, which is mostly 
shoot- 'em-up but does have some 
strategic decisions involved. 

My all-time favorite, though, is still 
Epyx's Crush, Crumble, and Chomp. 
There's something exceedingly attrac¬ 
tive about burning down and stomp¬ 
ing the Pentagon flat, and in general 
making an even bigger mess of 
Washington than the politicians 
have. . . . 

Sigh 

My notebook contains six or eight 
other items I ought to have got to, but 
I'm out of space. I'm also out of time, 
since I've got another speech to give 
tomorrow and my plane leaves in an 
hour. 

1 love this world of little machines, 
but it can wear you thin.® 

jerry Poumelk welcomes readers* com¬ 
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry PourneUe, c/o 
BYTE Publications, POB 372 , Hancock , 
NH 03449 . Please put your address on the 
letter as well as on the envelope, Due to 
the high volume of letters , Jerry cannot 
guarantee a personal reply: 


ferry Pourrtelk is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 



Call or write tis today for addttlonatln7ormation. 

0 CLEVELAND 

CODON1CS, INC 

18001 Englewood * Cleveland. OH 44130 {2161243 1198 


jjj inntor aft 


Professional Graphics at Practical Prices 

Add our Imaginator™ graphics upgrade card to your H/Z-19 termi¬ 
nal or H/Z-89 computer. Its quick and easy. You gain intelligent, 
highly efficient graphic display capabilities proven in countless 
Heath/Zenith terminal and computer updates. 

Check fmaginator’s special features: 

F High resolution 504 x 247 F Mix text and graphics 

□ Accessible through any I Tektronix 1 4010-4014 

high level language FOR- compatibility option with 

TRAIN, Pascal, BASIC, etc. GIN mode 

F Onboard microcomputer Comprehensive documen- 

eliminates processing toad tat ion includes numerous 

on host examples 

F Source code available □ Fully buffered for 

F Rich graphics instruction asynchronous operation 

set □ All original H/Z features ^ 

remain intact ^ 

Now check imaginator’s low cost: 

F Assembled complete $445. - Kits from $215. 

Also ask us about our Imaginator 2 upgrade for 
H/Z-29 terminals. 
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American 

Tourister. 


0904 P 

TiUfcMA S129.95 


IBM PC &■ XT 
49.95 


HX-gU SI 19.9.5 


| The strong stainless steel tongue find groove 
ne t designed for moisture and dust resistance* 

[tile only one of its kind. 

Secure three-point latching is provided by lock anil 
nbined with an easy to use combination lock. Our SuregfitfP 
I lion swivel closures hold even when the case is dropped, 

I Customized foam interior is die cut to lit and protect your computer* On 
Jger cases the lid is padded with convoluted urethane foam for complete 
cuon, On 2ff cases the lid contains a folio designed to hold floppy 
f full 15” printout paper and manuals* 

A sturdy wall of high impact resistant ABS (used in football helmets and 
) bumpers) provides durable outer protection as well as good looks* The 
[,-onspicuous exterior of the case camouflages vour computer for added 

urity* 

J Comfortable padded handle makes carrying easy. Larger models also 
Ive easy glide reinforced wheels and the convenient T-bar pull handle tliat 
ps up when you need it. folds down for travel 

lerican Tourister computer cases offer you a way to 
|irry, protect and camouflage your personal computer or 
inter in style. They're built with the same high quality 
ltd features that have made American Tourister luggage 
[mous for more than 50 years. 

Liality control atmospheric, stress and “abuse*' tests 


maintain the strict American Tourister quality standard. 
And in the event of loss, damage or theft, the unique 
American Tourister lifetime case registration program will 
verify' the date of purchase for insurance claims. Available 
in metallic graphite gray and classic black, 

FULL ONE YEAR LIMITED WARRANTY 
30 DAY MONEY-BACK GUARANTEE! 

USE YOUR VISA MASTERCARD OR AMERICAN EXPRESS 


TO ORDER, 

CALL 

TOLL FREE 

IN RHODE ISLAND, CALL 401 273-2020. 

! 1983 American Tourister Inc. 91 Main Street, Warren, Rt 02885 


1 - 341-6311 














T-FORM action? R 
1 SCALE 2ROTATE 3HOUE 


HA IH M^nu action? R. 6 EXIT 

1T-FORM 2FILES 3INFUT 4OUTPUT 5LABEL 


DISTANCE of V notion? ■ 

1 B.5 2 1.0 3 2.6 4 4.0 5 5*0 


Create a 3-D object. 


5 Zoom in on part of it and add details. 


6 Add dimensions and design notes before 
plotter output. 


2 Modify it to get the best design. 


MAIN wenu action? ■ 6EX1T 

1T-FORH 2FILES 3INPUT 4OUTPUT 5LABEL 


3 Rotate it to examine it from any angle. 


4 Study it in 3 simultaneous orthogonal 
views. 


In Menu action? 


LI FORM ZFILES 3INPUT 4OUTPUT 5LABEL 


IT-FORM 2FTLES 3INPUT 40UTPUT SLABEL 






MAIN Menu action? | 


TRANSMISSION 


k 


e ’zoom 

4PLOT^3 5FEHSP 











SCREEN YOUR DESIGNS 
BEFORE THEY GET ON RARER. 




*IBM PC and a variety of work-alikcs are supported, A more bask version is avail¬ 
able for the Apple 11+ and Apple He. Support for a variety of plotters and 2-U 
graphics tablets available now* The most widely used high-resolution screen dis¬ 
plays will be supported by the beginning of 19&4. 

IBM PC ® International Business Machines Corp. Apple 11+ and Apple He 'D Appde Computer, Inc* 

Circle 482 on inquiry card. 


Turn your microcomputer* into a 
3-D CAD system. 

Find your best idea, 
faster. Now, there’s a 
faster, easier way to find the 
best answer to your design 
problems. In minutes, you 
can create, evaluate and 
perfect your design 
ideas using your 
micro and the MCS 
3-D CAD system. 

Anyone with even minimal computer 
experience can master our easy-to-use CAD 
system. It's a simple, menu-driven structure 
requiring no complicated commands or lengthy 
keyboarding. You're free to think design, not 
computers. 

Let your micro do the busy work. First, 
rough sketch your idea using our 3-D Space 
Tablet™ cursor, our high-res 2-D digitizer, your 
micro’s keyboard, or any combination of the 
three. 

Then, use Advanced Space Graphics™ soft¬ 
ware to make design changes that normally take 
hours to do on paper. . . Scale, rotate or move 
your 3-D wireframe model about any axis. Dupli¬ 
cate it. Create its mirror image. Section it along 
several planes. Join it with other components 
stored on file. Study it from 3 simultaneous 
orthogonal views, or from an isometric 
•. perspective. Add arcs and 


circles. Generate surfaces of revolution. You 
do the thinking, your computer does the work. 

Dimensions are computed 
and changed automatically, 
as your model changes. 
When you’re ready for 
hard copy, Advanced 
Space Graphics lets 
you add text and 
output your finished 
design to a plotter 
or printer. 

The advantages of “true” 3-D. Only our 
system offers “true” 3-D hardware/software 
capabilities on a micro. You can use our Space 
Tablet cursor to actually draw in three dimen¬ 
sions and create, or trace, all kinds of 3-D 
shapes, even irregular surfaces. True 3-D lets 
you “reach” into your drawing to grab a point, or 
figure, and pull it to a new location. It’s remark¬ 
ably easy to translate complex 3-D shapes and 
ideas into a usable format. Our 3-D CAD system 
is being used in engineering, architectural, medi¬ 
cal, chemical, field mapping, educational, art and 
many other applications. 

A complete 3-D CAD system. The MCS 
3-D CAD system includes Advanced Space 
Graphics software, the 3-D Space Tablet cursor 
(patent pending), a high performance interface 
card and a complete user's manual. Our versa¬ 
tile, yet surprisingly affordable system gives you 
everything you need to do 3-D on your micro. 
Except, of course, ideas. 

For more information, call: (203) 872-0602. 
Micro Control Systems, Inc., 27 Hartford 
Turnpike, Vernon, CT 06066. 


MICRO CONTROL 
SYSTEMS, INC. 






1984 and Beyond 


"Under the spreading chestnut tree 
/ so/d you and you so/d me; 

There lie they and here He we 
Under the spreading chestnut tree " 

— George Orwell, 1984 

1984. Just another year ? Or the dawn of a sinister 
new era, an era of individual paranoia and cultural 
stagnation born of fear and suspicion? A time when 
people's movements, habits, and thoughts are 
monitored by a centralized power that possesses the 
technology to gather, record, and collate mountains of 
data? 

Or could 1984 bring the beginning of a Pax Orbis Ter¬ 
ra rum of prosperity made possible by a technology that 
places power in the hands of virtually all citizens, an 
information autocracy that closes communications gaps 
and binds knowledge workers into a diverse but 
cohesive community? 

These are complex questions that may have no 
answers. Despite our thematic cover, this issue of BYTE 
makes no attempt to examine the social, psychological, 
and political impact of microcomputer technology— 
after all, this is a technical journal. 

Instead, as is our editorial wont at the turn of each 
new year, this issue offers some speculation on the 
specific technical innovations that will affect the per¬ 
sonal computer industry in 1984-32-bit microproces¬ 
sors, natural-language systems, credit-card-sized mem¬ 
ory devices, and others. 

Before delving into these matters, however, we may 
all do well to reflect on the implications of our headlong 
assault on the bounds of technological possibility. 


Eric Blair, writing under the pen name George Orwell, 
created in 1947-48 his "negative Utopian" vision of a 
world dominated by fascists who possessed awesome 
technology. The real world was trying to cope with the 
aftermath of an unprecedentedly destructive war, with 
the ugliness of Hitlerian genocide, with the throat¬ 
clogging fear of the power of nuclear war technology 
In this atmosphere, Blair, a fanatical anticommunist, 
chose to warn the world of the peril represented by the 
emerging Russian state by conjuring up the vision that 
is 1984. 

The reality of the current world is not nearly so bleak. 
Nevertheless, there are legitimate concerns about the 
use of computer technology in modern society While 
there may be no Big Brother inside your personal com¬ 
puter, the fabric of life in the West is strongly tied to 
this technology. 

In fact, as this month's cover by visionary Robert 
Tinney depicts. Western society is heavily dependent 
on computer technology —it makes possible the tele¬ 
communications system that drives our complicated 
commercial and industrial economy and permeates all 
its sectors. As a society we are addicted to computers 
in much the same way that we are addicted to petro¬ 
chemicals. 

Any dependency can be exploited. Our culture's com¬ 
puter (and information) dependency can be used against 
individuals and groups as easily as it can be used for 
them. The negative uses of information have been 
documented by writers such as David Burnham in his 
comprehensive book The Rise of the Computer State. 

The government is a major user of information. The 
most extensively shared information pool in the world 
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is the FBI-coordinated National Crime Information 
Center, a computerized network linking more than 
57,000 local, state, and federal law-enforcement agen¬ 
cies. The IRS is another agency keen to collect and sift 
information. Its latest efforts include buying the mail¬ 
ing lists of swank department stores and luxury-car 
dealerships to track the buying habits of well-heeled tax¬ 
payers ( Fortune ,, September 8, 1983). 

As Kent Greenwalt of Columbia University Law 
School suggests, intensive information gathering could 
produce a nation of sheep, all trying to keep their records 
clean. Such a response could sap the vitality and diver¬ 
sity of our culture. 

With the advent of home banking and shopping ser¬ 
vices, virtually every financial transaction we make will 
become part of a computer-controlled record. As the 
text box on page 102 suggests, unauthorized use of 
these databases may be impossible to prevent. The in¬ 
formation society may soon be victimized by a new 
class of criminal, the information thief. 

Currently, no laws prevent the use of information in¬ 
tercepted during data transmission over telephone lines. 


While tapping phone lines is illegal, using the informa¬ 
tion garnered from a tap is not. The sender virtually 
relinquishes his ownership of computerized information 
by the mere act of telephone transmission. This pre¬ 
sents the specter of thieves intercepting information 
transmitted from a bank computer to your personal 
computer and using the information to empty your 
account. 

In the face of these gloomy possibilities, though, is 
the bright prospect that personal computers also have 
many beneficial aspects. They can have a democratiz¬ 
ing influence on society by making access to informa¬ 
tion available to large numbers of people. They can aid 
communication among groups and individuals, further 
shrinking the distances separating the people of the 
global community. 

However computers ultimately affect our personal 
and public lives, you, the BYTE reader, will be one of 
the first to know. Theme issues planned for 1984 will 
cover topics such as data security, mass storage sys¬ 
tems, new chip technology, and communications. 

—G. Michael Vose 
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Does Your Computer Need "Debugging"? 


by Bruce Bierman 

You are in your private office sitting behind your 
microcomputer, transmitting highly classified data to 
another computer system. There is no reason for you 
to suspect that the information you are sending is 
being intercepted* Nevertheless, today's electronic 
eavesdropping devices make stealing your precious 
data a simple operation. The interception may occur 
during data transmission, when floppy disks are be¬ 
ing mailed, as a result of illegal access of a mainframe 
using a micro, or because an ex-employee knows the 
password to your system. But no matter how it oc¬ 
curs, unless you are aware of the vulnerability of your 
computer system, you leave your data open to a new 
class of criminal-information thieves. 

Computers connected to telephone lines are espe¬ 
cially vulnerable. Data transmitted from computer to 
computer can be intercepted. Most computers used 
to send data to another computer can be called by 
an unauthorized "hacker." Once an intruder gains ac¬ 
cess to the computer, he or she breaks past the pass¬ 
word level by writing a computer program that gen¬ 
erates possible combinations of characters until the 
password is found. Another method finds the "back 
door" access left behind by the original pro¬ 
grammer—a la WarGames — but this is not usually 
the case Once the password has been found, the in¬ 
truder has total access to the computer system. 

Dialing into a remote computer using a modem and 
a terminal or another computer enables a user to gain 
complete access to that system. 

Computer data transmitted on telephone lines can 
also be recorded using wiretapping devices. The re¬ 
cordings can be input into another computer for de¬ 
coding, allowing the thief to read your information. 
This vulnerability also applies to Facsimile Transmis¬ 
sion Machines (FAX), which send pictures of docu¬ 
ments over telephone lines, A tap on a FAX line is 
the equivalent of an outside individual having access 
to your documents and a copy machine. 

I have personally been involved in tracking down 
information leaks from a major computer company 
whose coming years' marketing plans and price lists 
turned up in a competitor's office. The recording of 
a PanaFax telephone data-transmission line between 
the U.S. and Japan proved to be the source of the 
leak. 

Transmitted computer data is made up of erratic 
sound patterns. Therein lies a legal loophole — 


currently, no laws protect the interception and record¬ 
ing of these sound patterns. The law does protect 
an individual's privacy in a telephone conversation, 
but not the individual's transmitted data. 

Using sophisticated electronic eavesdropping 
devices, recorded ASCII (American National Standard 
Code for Information Interchange) transmissions can 
easily be decoded to text on a printer. There are pro¬ 
grams available on the market that absorb strings of 
data recorded on tape and analyze the nature of the 
data format. The program can determine if the data 
is ASCII or an encoded or encrypted file. After estab¬ 
lishing the type of file, it creates a program to read 
and print the information. 

Although there are devices that protect large com¬ 
puters from unauthorized access by using a call-back 
verification method, these devices can be defeated. 
Establishing where the authorized locations of dial- 
back are and diverting the call-back to another loca¬ 
tion using an array of available telecommunications 
equipment on the market is one method. Even if an 
individual cannot break into the system using his own 
micro, there are still ways to intercept the transmitted 
information by placing devices on the data line or 
within the computer system itself to monitor its oper¬ 
ation. This is called "bugging" a computer, which is 
quite different from a computer with bugs. In bug¬ 
ging or tapping a computer, you can set up the ap¬ 
propriate access necessary to monitor the system's 
operation using a microcomputer with a program that 
logs all the functions taking place. 

The detection method for finding these back doors, 
or "debugging," is quite different from correcting 
errors in a system. This type of debugging demands 
that all logical paths are defined to establish their 
finite termination points within the system. Software 
taps can take a long time to find, while hardware taps 
are more visible and take much less time to identify. 

It may be possible to prevent access to your com¬ 
puter system by hackers or pirates, but a great deal 
of high-tech espionage is still possible. The profes¬ 
sional thief will not spend hours and days figuring 
out passwords and back doors when he can simply 
place a tap on your telephone line. All he has to do 
then is sit back and wait for you to begin transmit¬ 
ting data. 

Bruce Bierman is president of Communicai inc, {1400 Grant Ave., 
Nova to, CA 94947K a computer-security consultant firm. 
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Reason and the Software Bus 

A narrative about future software 


With the dawn of 1984, a look into 
the state of software production pro- 
vides a view of contrasting extremes. 
At one extreme are advanced soft¬ 
ware projects, including the Japanese 
ten-year project in supercomputers 
and intelligent software, in this 
world, heavily funded software re¬ 
search facilities produce expert sys¬ 
tems, natural-language interfaces, ad¬ 
vanced CAD/CAM (computer-aided 
design/computer-aided manufactur¬ 
ing) software, and more. 

At the other extreme lies the world 
of day-to-day business and industrial 
programming, a world where 60 per¬ 
cent of all software is still written in 
assembly language. In this world, 
armies of software technicians labor 
intensively to produce small advan¬ 
tages, and a request to a corporate 
data-processing department for a 
simple report may be bottlenecked 
for two years. 

What is the future of the software 
industry? Will more intelligent soft¬ 
ware put the less competitive soft¬ 
ware factories out of business? Will 
the COBOL programmer become an 
extinct species? Indeed, will all ap¬ 
plications programmers be replaced 
by automated programming soft¬ 
ware? As artificial-intelligence tech¬ 
niques permeate computer science, 
the answer to each of these questions 
may be yes. 

The Reason Research Project 

In the summer of 19811 began a re¬ 
search project in artificial intelligence. 
Its long-term goal was to develop a 
highly intelligent software system. I 
wanted the system to be as indepen¬ 
dent of its supporting hardware as 
possible and also to be easily portable 
to succeeding generations of com- 


by Michael F, Korns 

puters, to take advantage of increases 
in processing power, speed, and 
memory-addressing range. I called 
the project the Reason research 
project. 

As the project gained momentum, 
I took on an assistant. Our first two 
years of effort resulted in a new soft¬ 
ware technology—the Reason soft¬ 
ware bus—and an advanced software 
environment that provides multiple 
windows and tasks. We call this 
environment—as an in-house joke 
and with all due respect to Visicorp's 
Visi On and Apple's Lisa—Lisiom 
This article describes the work of the 
Reason research project and its 
possible effect on future systems 
software. 

Before I describe the Reason soft¬ 
ware bus and Lision, I'd like to review 
the research background of the proj¬ 
ect. 

A Large-Scale Technology 

Because of the project's ambitious 
goals, I knew it would involve many 
lines of code and intricate algorithms. 
To have a hope of success, I had to 
begin by thinking at industrial levels: 
not a few programs and hundreds of 
lines of code, but hundreds of pro¬ 
grams and thousands of lines of 
code. 

In software engineering, tech¬ 
niques that are effective at low levels 
of production may not remain so at 
high levels. Selecting the correct tech¬ 
nology base for development and 
production was an important chal¬ 
lenge. 

Possible System Models 

In choosing a technology for our 
software, 1 considered various cur¬ 
rently available choices including 


tools like Unix, C, Pascal, and 
Modula-1 as well as structured- 
programming techniques, function- 
oriented languages, and object- 
oriented operating systems, I even 
reviewed current experiments that 
vary from von Neumann's stored- 
program, register-based model of 
computing hardware design toward 
increasingly parallel processing 
techniques. 

Ultimately, we reduced the field to 
three contenders: object-oriented 
operating systems, function-oriented 
languages, and a new model—a 
"software bus/' 

Object-oriented operating systems 
and function-oriented languages are 
based on systems theory and algebra, 
respectively, and both derive from 
sound theoretic origins. Each of these 
orientations can be applied at some 
level of engineering effort. 

However, important questions re¬ 
main, What are the costs of imple¬ 
menting these systems, and what 
resources will they consume in order 
to operate efficiently? 

Ultimately, I chose to use the third 
system model, the software bus, as 
the basic tool for the Reason research 
project. As we will see in a moment, 
this model springs from an extreme¬ 
ly successful engineering metaphor, 
rather than from algebra or systems 
theory. I thus began with a system 
model that I guessed would be prac¬ 
tical, without first worrying if the 
model could be shown to be com¬ 
plete in the mathematical or 
theoretical sense. 

The Hardware Bus 

It was the impact of the hardware 
bus on the recent history of com¬ 
puters that made me think a software 
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Artificial 

Intelligence: 

Reason's 

Generational 

Approach 

The standard approach to a project with 
the scope of Reason requires many pro¬ 
grammers and much money , We did not 
have such resources and did not wish to 
seek venture-capital funding. For these 
reasons , we took a risky approach to 
reaching our ultimate goals. We had to 
bootstrap not just our efforts, but the 
technology itself , 

We chose to build the Reason technology 
in generations of tools. The idea was that 
each new generation would be more power¬ 
ful and efficient than the previous one, tak¬ 
ing us a step closer to our goals f and that 


with each getteration we would build the 
next. 

This strategy was very risky because if 
even one generation of tools should fail, 
the project's overall success would be cast 
into doubt. 

The systems and tools described in the 
main text represent the first generation of 
the project—the Reason softivare bus * 77m 
generation of tools is not intended to take 
up directly the question of artificial intel¬ 
ligence * Instead, these tools greatly ac¬ 
celerate the creation of more powerful pro¬ 
gram components. 

Using these tools, the Reason research 
project has been able to generate a complex 
software system quickly. The tools seem to 
be more efficient than anything any of us 
involved in the project has used before. 

We also feel that the Reason software bus 
fulfills the other criterion of each genera¬ 
tion of our technology: to represent a small 
but significant step toward the project's 


long-term goal of artificial intelligence in 
software. How do I mean this? 

No system f human or machine, can 
achieve adtmnced intelligence unless the 
system can manipulate its own com¬ 
ponents. To do this , the system must have 
a model to use as a guide. If the system 
is a machine, the model must be simple and 
dear enough for a program to understand. 

These criteria were crucial in deciding 
that the software bus was the most appro¬ 
priate model to use for the first generation 
of our project. The Reason software bus is 
a simple, packet-switching data-transmis¬ 
sion protocol In addition to fulfilling this 
generation '$ goal of greatly increased pro¬ 
gramming productivity, it is also a model 
simple and clear enough for a program to 
understand. The next generation of in¬ 
tegrated components running on the bus 
may well address directly the issue of the 
ability of the Reason softivare bus to under¬ 
stand its own model. 


bus would be practical. Bused hard' 
ware designs, using integrated cir¬ 
cuits, have been extremely effective 
in advancing electronic engineering 
in recent years. Most microcom¬ 
puters, for example, include a hard¬ 
ware bus as an integral part of their 
design. 

The bus setup enables engineers to 
design such computer systems in an 
open-ended fashion. Simply by mak¬ 
ing them conform to the hardware 
bus protocol, engineers can create ex¬ 
citing new hardware and peripherals 
compatible with existing systems. 
Other engineers can configure new 
and different systems out of existing 
chips and integrated circuits. Field 
technicians can repair all these prod¬ 
ucts by replacing modular boards. 

Telecommunications systems dis¬ 
play another successful application of 
busing protocols. Communications 
networks, which bus data from one 
location to another in small packets, 
are indispensable to today's informa¬ 
tion-processing industry* 

The Reason Software Bus 

The power of the bus as a system 
model is all the more remarkable in 
that the bus is little more than a data- 
transmi s si o n p rotocol, Wh at in¬ 


terested the members of the Reason 
research project was whether this 
busing concept could form the basis 
for a similarly successful generation 
of software tools. Could we apply the 
same design metaphor, so successful 
in hardware and telecommunica¬ 
tions, to the creation of an equally 
successful new software technology? 

The Reason software bus uses the 
bus metaphor to create a new soft¬ 
ware technology. In its basic form, 
the software bus is a simple protocol 
for transmitting data packets from 
one bus-integrated software compo¬ 
nent to another* The bus protocol 
looks like a standard telecommunica¬ 
tions protocol, with six transmitted 
parameters and two returned 
parameters. 

Bus-integrated components are in¬ 
dependent software modules, the 
metaphorical counterparts of the in¬ 
tegrated circuits in a hardware bus 
design. They are passive software 
packages, activated by transmissions 
along the software bus. 

Once activated, a bus-integrated 
component may initiate transmis¬ 
sions that activate other bus-inte¬ 
grated components. In such an orien¬ 
tation, the software implementing 
the bus is in control. Individual soft¬ 


ware components are not even aware 
of a world outside themselves* In¬ 
stead, they simply receive and 
transmit data packets from origins to 
destinations. 

Power and Flexibility 

Like their counterparts working in 
hardware-bus environments. Reason 
design engineers using the software 
bus can develop powerful bus-inte¬ 
grated components, confident that 
Reason system engineers can quickly 
configure the bus with various com¬ 
binations of these components to 
create complex applications systems. 
Reason maintenance personnel can 
repair or update such systems mere¬ 
ly by replacing one or more bus-in¬ 
tegrated components with newer and 
more powerful components. 

Reason and Unix 

A comparison with Unix illustrates 
the power and flexibility of a soft¬ 
ware-bus design. The Unix operating 
system allows standard output from 
one program to be rerouted as the 
standard input to another program. 
This capability, called piping, is a 
hallmark of Unix flexibility. 

Now consider an environment in 
which all input and output of any 
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System Models 
in Software 

Why can f t you request a list of all the 
programs that operate under CP/M? Of 
the programs that interact with each 
other? Of the means they use to interact? 

Because no such list exists , nor is it like¬ 
ly to exist soon. This is because the sys¬ 
tem model for CP/M programs is unclear. 
People can and do write CP/M programs 
in any fashion they choose. The question 
of system modeling comes up only after the 
programs are written, when it is too late. 
CP/M is just one of many programming 
environments in which the system model 
does not receive high priority. 

However , new programming environ¬ 
ments are being designed in a different 
way. Designers choose a system model 
first , and then create programs. 

We considered three such models for 
Reason, Object-oriented environments , 
function-oriented environments, atid soft¬ 
ware-busing environments. 

A number of current experiments are 
aimed at developing object-oriented com¬ 
puter operating environments. An "ob¬ 
ject'"can be anything from a byte memory 
switch to a whole suite of programs, de¬ 
pending on the flexibility of the system's 
"object dictionary. " Object-oriented en¬ 
vironments depend heavily on descriptive 
tables and dictionaries. 


program component is "standard" 
i.e., is known to the software bus and 
occurs across an active bus transmis¬ 
sion line. Such transmission lines can 
be run in series, in parallel, or in any 
other logical combination. Transmis¬ 
sions from any component can be re¬ 
routed to any other component on 
the bus by a simple command recon¬ 
figuring the bus. Such is the flexibili¬ 
ty and power of the software bus. 

Software-Bus Technical Details 

The Reason software bus is a data- 
transmission protocol between dis¬ 
crete bus-integrated components. Its 
function is analogous to the functions 
performed by a hardware bus. In fact, 
the Reason protocol looks much like 
a standard packet-switching network 
protocol, with six transmitted 
parameters: 
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Figure 1: An object-oriented operating system model. 


The preliminary manual of one such 
project contains terms like hierarchy, node, 
keys , locks , badges > and zone-in-item- 
space, More simply, however, figure I il¬ 
lustrates the kind of model an object- 
oriented operating system proposes, 

In this environment , operations per¬ 
formed on objects create new or altered ob¬ 
jects. Each of these objects and operations 
is stored in one or more dictionaries. As 
operations alter objects in the environment , 
the environment's dictionaries are updated 
to reflect these changes. Thus, a list of 
available programs , which was difficult to 
obtain for CP/M , is easily obtained in an 
object-oriented environment. You simply 
examine the system's dictionaries. 

Function-oriented programming en¬ 
vironments extend to the design and con¬ 
struction of new programming languages 


and to the future of computing hardware. 
Function-oriented environments are 
especially exciting when designed in 
tandem with hardware design. 

In such an environment, the function- 
oriented software is designed to break large 
functions down into sequences of smaller 
functions. The software then ships these 
smaller functions to parallel processors so 
that the various portions of a problem are 
solved piecemeal but simultaneously. 

The Reason design team did not choose 
either of these models, despite their respec¬ 
tive attractions. Instead , we chose to de¬ 
velop a software bus. Although it was a 
newer , /ess well-tested system model, we 
felt the Reason software bus gave us the 
even greater power and flexibility we re¬ 
quired to reach our long-term goals. 


•user identification (person or com¬ 
ponent ID) 

•logical transmission-line number 
(unique data path) 
•transmission-origin routing name 

• transmission-destination routing 
name 

• transmission verb or command 
expression (e.g., LOGON, LOGOFF, 
WRITE, NEXT, etc.) 

•transmission data packet 

and two returning parameters: 

•returned data packet 
•transmission status message 

The Reason software bus supports 
each discrete integrated component 
by providing a code page, a data 
page, an operations stack, and a data 
stack. Figure 1 on page 108 demon¬ 


strates how these supporting 
resources interact. 

Each time a transmission session 
on the bus activates a bus-integrated 
program, a Reason context is created. 
A newly created timesharing opera¬ 
tion is called a task. It is common to 
have multiple contexts within a single 
task. It is also possible to have mul¬ 
tiple tasks within a single context. 

The code page contains the op¬ 
timized machine-language code that 
is the bus-integrated program. The 
Reason protocol allows code pages to 
vary in size, up to 64K bytes. 

Importantly, all Reason bus-inte¬ 
grated components are recursively 
reentrant. Neither multiple simulta¬ 
neous contexts nor multitasking ap¬ 
plications require multiple copies of 
the same program code page. Com¬ 
ponents can invoke themselves or 
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Figure 1: The interacting resources of the 
Reason software bus , Each software compo¬ 
nent on the bus has a code for the program's 
source code , a data page for variable storage, 
and operations and data stacks , the "scratch¬ 
pads" for program operation. 



Figure 2: Each microcomputer runs a ver¬ 
sion of a Datanet. Datanet masks the dif¬ 
ferences between each node microprocessor and 
the network environment. Microcomputers in 
the network share data as well as execute pro¬ 
grams interactively. 


can be invoked many times concur¬ 
rently and still require only one copy 
of the object code. 

New data pages are supplied for 
each concurrent invocation, and, as 
long as the data pages are kept sepa¬ 
rate, everything operates smoothly. 
Reason provides a data page for each 
context. Reason also provides an 
operations stack and a data stack for 
each task. 

Selecting a Language 

Selecting a computing language to 
implement the Reason software bus 
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was difficult. We needed a high 
degree of machine independence but 
could not afford the run-time over¬ 
head of previously existing pseudo¬ 
code languages like Pascal. 

Pascal also was too high-level for 
our purposes, as we needed to work 
more directly with the machine. We 
looked at FORTH but decided it was 
too slow in execution and cumber¬ 
some in its linking process. We felt C 
was fast enough, but it still didn't let 
us get close enough to the machine. 

The N Language 

Finally, we chose to develop our 
own language to support the project. 
We decided to create a language with 
two different syntaxes: it would be 
simultaneously an assembly lan¬ 
guage and a high-level language. We 
dubbed this language a "meta-assem- 
bler" because of its dual syntax. We 
called it N, for Network language. 
(See the accompanying box for 
details on N, its speed, and its 
unusual dual syntax.) 

The Network Control Program 

The Reason software bus is an in¬ 
ternally networked data-transmission 
protocol. In effect, it is a network of 
independent software components. 
This network is integrated using a 
control program somewhat analo¬ 
gous to an operating system. In 
Reason, this program is appropriately 
termed a network control program, 
or simply NCR By loading a network 
control program into a machine and 
creating origin and destination dic¬ 
tionaries, you configure the system. 

It is the responsibility of the net¬ 
work control program to support the 
software bus. How a program is 
loaded into a code page, how con¬ 
texts and tasks are started, and how 
data pages and stacks are allocated 
are all problems that the NCR must 
resolve. 

Unlike an operating system, how¬ 
ever, a network control program is 
merely another discrete integrated 
program on the Reason software 
bus. Network control programs are 
every bit as interchangeable as any 
other component in the system. You 
can construct many different NCPs, 


simple or complex, to satisfy specific 
engineering needs. This has interest¬ 
ing implications, especially for net¬ 
works involving a variety of com¬ 
puters. 

In figure 2, all computers might be 
running copies of the same network 
control program and sharing the net¬ 
work equally. Or some computers 
could be running different NCPs, 
with different functions and orienta¬ 
tions. One or more might be running 
NCPs in a slave mode, and one ma¬ 
chine or more might have a master 
NCP installed, determining the 
specific tasks of the other computers. 

The problems of networking per¬ 
sonal computers—from the same 
manufacturer, let alone of different 
brands—have been hard to solve at 
the software level using other tech¬ 
nologies. Once the Reason software 
bus has been installed on a number 
of machines, however, these prob¬ 
lems shrink to the less difficult activ¬ 
ity of configuring network control 
programs for different tasks and re¬ 
lationships among the networked 
computers. 

Building the First NCP 

Datanet, the first network control 
program written for the Reason proj¬ 
ect, is designed as a multicontext, 
single-tasking, microcomputer net¬ 
work control program. It is a discrete, 
integrated component on the Reason 
software bus. This first NCP manages 
up to 1 megabyte of RAM (random- 
access read/write memory) and up to 
12 concurrent program contexts and 
uses as little as 300K bytes of floppy- 
disk storage or as much as 15 mega¬ 
bytes of hard-disk storage. 

Copies of Datanet operating con¬ 
currently on different microcom¬ 
puters can be used to create a net¬ 
work machine. Each computer in the 
network shares program contexts and 
exchanges data. Network machines 
can duplicate tasks for redundancy, 
or a large problem can be broken up 
into smaller activities to take advan¬ 
tage of the parallelism of the 
network. 

The design of Datanet allows max¬ 
imum flexibility As figure 3 illus¬ 
trates, the Datanet kernel is nothing 

more than a network transmission 
Text continued on page 112 




































Draw your own conclusions 
with a Six-Shooter. 






The good guys from 
out of the West. 


Enter Computer. 

The Sweet-P Personal 
Plotter Company. 

Circle 19 on inquiry card. 


Enter Computer, Inc., 
6867 Nancy Ridge Drive, 
San Diego, California 92121 
Telephone (619) 450-0601. 
Milan, Italy: (392) 323597. 


The Sweet-P Six-Shooter. 
The six-pen graphics plotter 
that made a big noise at 
COMDEX. It goes for 
$1095. And goes. And goes. 

The Good Guys from Enter 
Computer, Inc., really showed ’em 
at COMDEX. 

They pulled out the Sweet-P 
Six-Shooter, And it blew everyone 
away. Especially the competition. 

The Six-Shooter graphics plotter 
uses six pens, not just two. They 
change and cap automatically in 
a fraction of a second. And they 
can draw at 14 inches a second 
on a plotting area of 8 Yt x 11-inches 
or 11 x 17-inches. 

But it's what they draw that 
caused all the excitement. 


Trademarks: Sweet P Six'Shooter, Personal Plotter, Elite* Computer, Lne.; 


Presentation-quality graphics 
in six colors. Graphs 
of all kinds...bar, pie, 
line, scatter and sur¬ 
face. Information taken 
from spread sheets or 
DI,F. files, and repro¬ 
duced in minutes on 
paper or acetate (for over¬ 
head transparencies). 

The Six-Shooter showed its 
friendly side, too. It’s compatible 
with IBM, Apple and major CP/M- 
based micros. Which means, of 
course, that it can use most of the 
graphics software created for them. 
Including many packages that sup¬ 
port Hewlett-Packard's plotters. 

If you're networking, get this; 
the Six-Shooter has two ports that 
let you switch from parallel inter¬ 
face to RS-232 serial interface 
and back again. It'll even eaves¬ 
drop on the line between your 
computer and any terminal, listen¬ 
ing for the signal to start plotting. 


Servicing is available at any 
of more than 80 Xerox Service 
Centers throughout the country. 
And software assistance and 
advice is as close as your tele¬ 
phone. just call the Good Guys 
direct. And toll-free. In California, 
call (800) 227-4371. Anywhere 
else in the U.S., call (800) 227-4375. 

Get hold of a Six-Shooter 
now at your near¬ 
est computer store. 

Then draw your own 
conclusions. 

In six colors on 
paper or acetate. 

In minutes. For $1095, 
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and serial with avssdropping: 
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Listing 1: The assembler-tike syntax variation of the proprietary language, N, 


START: 


THEN: 


ELSE: 


CONTINUE; 


#LCD{K} 

#LOD{I} 

#LCI{0} 

#CPI{GE} 

ifICF{ELSE} 

#LCI{ 1} 

ifLCD{N} 

#SVD{I} 

#JMP(CONTINUE) 
#LCI {— I} 

0LCD{N} 

#SVD{Ii 


r LOAD ADDRESS OF INTEGER VARIABLE 7 
r LOAD INTEGER ONTO STACK 7 

r LOAD INTEGER CONSTANT ONTO 
STACK 7 

r IS K GREATER THAN OR EQUAL TO 0 ? 7 
r JUMP IF K LESS THAN 0 7 

r LOAD INTEGER CONSTANT ONTO 
STACK 7 

r LOAD ADDRESS OF INTEGER VARIABLE*/ 
r SAVE INTO INTEGER VARIABLE 7 

/* JUMP AROUND ELSE 7 

/* LOAD INTEGER CONSTANT ONTO 
STACK 7 

r LOAD ADDRESS OF INTEGER VARIABLE*/ 
/* SAVE INTO INTEGER VARIABLE 7 


Listing 2: The high-level syntax of N. 

START: IF [K > = 0] THEN [N: = 1 ] ELSE [N; = - 1] 

CONTINUE: 


Computer 

Language 

Time 

(seconds) 

68000 6 MHz 

Assembly 

0.49 

68000 8 MHz 

SMPL (EbnekJ 

2.6 

68000 8 MHz 

N 

2.85 

68000 8 MHz (Sun PM68K) 

PascaJ (Telesoft) 

4.28 

68000 8 MHz (Sun RM68K) 

Ada (Telesoft) 

4.4 

68000 Wicat 150WS 

C (Johnson) 

4,71 

68000 8 MHz (HP-9830) 

Ada (Telesoft) 

4,0 

68000 8 MHz (HP-9830) 

Pascal (Telesoft) 

5.0 

68000 8 MHz 

Pascal (Softech NaL) 

5,0 

68000 8 MHz 

Pascal (IMS Inc.) 

5.8 

68000 8 MHz (HP-9830) 

PascaJ (Hewlett-Packard) 

5.9 


Table h Results of a prime-number generating program in a variety of languages run¬ 
ning on 68000 processors. 


The Reason 

Network 

Language 

The N language is an assembler for a 
very well defined, imaginary , stack- 
oriented, pseudocode-like machine. Pro¬ 
grams can be written, one p-code per line t 
exactly as with assemblers for real 
machines. But high-level syntax can also 
be used f which is why we call it a "meta¬ 
assembler. " 

Unlike many other p-code machines f the 
N p-codes never appear in the target 
machine. The N compiler outputs what in 
Reason is called a Compiler Normal Form 
file. This file is then passed through O, the 
Reason binary code generating optimizer. 
Andthe final form of an N language pro¬ 
gram is optimized binary machine language 
for the target machine , 

The result is that N language programs 
are highly portable yet very fast. Currently 
the N language operates on the Motorola 
68000 and the Intel 8086 family of pro¬ 
cessors. Reason also plans to create op¬ 
timizer tables for the National Semiconduc¬ 
tor 16032 and other microprocessors. 

N language programs can be written in 
normal assembly-language format or in 
high-level syntax . Listings 1 and 2 dem¬ 
onstrate N's unusual feature of a dual syn¬ 
tactical structure. 

Significantly, both forms of the program 
are equivalent. O will output the identical 
optimized binany machine code regardless 
of the form used. 

O, another product of the first genera¬ 
tion of Reason, is a 900 template optimizer 
with expression reduction and register 
allocation. Since the optimizer is table 
driven, only one copy of the optimizer is 
required for all target machines. Chang¬ 
ing the optimizer's tables generates 
machine code for a neiv target machine. 

A study published in the Gilbreath ar¬ 
ticle cited in the main text displayed times 
for execution of a prime-number generating 
program written in several different com¬ 
pilers on the Motorola 68000. A com¬ 
parison of results (table 1) for the same 
prime-number generator written in N 
yields some indication of the efficiency of 
NandO on the 68000 relative to the nine 
top performers in the Gilbreaths' study , 


Reason optimization tools will also in¬ 
clude a table-driven, assembly-language 
source generating optimizer to be called S, 
This optimizer will generate native assem¬ 
bly language files in one-to-one correspon¬ 
dence with the binary output of the code 
generating optimizer * S would be used in 
the event that an O-optimized N program 


were not fast enough for some special im¬ 
plementation. In such a case, compiler nor¬ 
mal form would be passed through S to 
produce native assembly-language source. 
An engineering technician would then fur¬ 
ther optimize this source by hand f until 
it was as close to assembly-language speeds 
as the implementation required. 
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For people who want power. 




And something more. 


System Disk 




# Lotus 


If you arc seeking power in software we 
believe we have created the program you seek. 

And our opinion is shared by a great many 
computer analysts who consider 1-2-3™ from 
Lotus® the most productive program in the 
marketplace. 

Like many great ideas the essence of its 
success is its simplicity. With 1-2-3, you have 
spreadsheet, information management and 
graphic functions—all in one program. 

You can switch from one function to another 
with the touch of a key, instantaneously 
Although it seems faster. 


In effect, it's a perfect combination of raw 
power and spectacular speed. 

But for those who want more, 1-2-3 is spe¬ 
cially designed so you can develop customized 
applications for your business needs. And the 
world's largest electronic spreadsheet has 
enough operators, functions and commands 
to perform virtually any task you ask of it. 

In fact, the only limit is your imagination, 
1-2-3 from Lotus is power and something more. 
Call 1-800-343-5414 (In Massachusetts call 
617-492-7870) and find out more about 1-2-3 
from Lotus. 


0 Lotus 

The hardest working software in the world. 


1-2-3 and Lotus are trademarks of l otus Development Corporation. All right* reserved. 
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Figure 3; The Datanet system is constructed from a layered collection of discrete components 
with a single message router at the center. There are no operating systems or applications 
programs, just a collection of components, each sending messages to all the other components. 


Text continued from page 108: 
manager. All of the actual work is 
performed by the Datanet system ser¬ 
vice handlers (SSHs), independent 
modules through which Datanet 
routes all transmissions, 

Datanet comes with several resi¬ 
dent system service handlers, and 
additional disk-resident SSHs are 
available as well. Datanet's use of 
disk-resident SSHs allows an engi¬ 
neer wide flexibility in dynamically 
extending or constricting Datanet for 
specific environments. 

The Laplace Interpreter 

With an NCP and other bus-inte¬ 
grated programs available, it re¬ 
mained to complete the actual soft¬ 
ware bus by linking these com¬ 
ponents* 

To picture this problem, consider 
how a printed-circuit board joins 
unrelated components in a hardware 
bus design to create products. How 
are two popular 16-bit computers— 


the DEC Rainbow and the IBM PC- 
related? From our human point of 
view, the difference between these 
two computers is clear* They look dif¬ 
ferent, they have different keyboards, 
and they come from different manu¬ 
facturers* 

Yet, from an engineering stand¬ 
point, they and other computers 
share many of the same integrated 
circuits and components. Under their 
covers may lie the same micropro¬ 
cessor, memory chips, and logic cir¬ 
cuitry, Seen from the point of view 
of an integrated-circuit manufacturer, 
each of these computers might be 
thought of as merely a different user 
view of mostly identical components. 

How could we on the Reason re¬ 
search project construct software user 
views? Obviously, in software we 
could not use a physical surface such 
as a printed-circuit board. Instead, 
we would need an algorithmic lan¬ 
guage to logically connect our various 


software-bus components. To speed 
up development of the Reason proj¬ 
ect's user views (the applications soft¬ 
ware), we decided that this language 
would be interpreted. 

Existing Choices 

Once again, we undertook a review 
of the existing technology in the area 
of interpreters. We looked first, of 
course, at BASIC. The syntax style of 
BASIC is easy to learn and use, 
which means that programming neo¬ 
phytes might be able to develop user 
views on the Reason software bus. 

Because BASIC programs are read¬ 
able after any number of revisions, 
maintenance is fairly easy. But BASIC 
lacks the modularity necessary for 
large engineering projects* We had to 
reject it as the language of choice. 

APL has simple and efficient 
modularity, but its syntax is too 
esoteric and difficult to maintain* 
FORTH, the only other interpreter 
we considered at length, is exten¬ 
sible* user-defined commands can ex¬ 
tend the language's vocabulary with 
new words—a very desirable feature. 
Another FORTH advantage is its abil¬ 
ity to get at the machine. 

But FORTH did not fulfill our syn¬ 
tactical requirements for readability. 
So, as you might expect, once again, 
we decided to create our own inter¬ 
preter, combining all these desirable 
features. We call it Laplace. 

Laplace is an interpretive language 
in the same syntax family as BASIC. 
It has the modularity and recursion 
of APL* It also has the extensibility 
and machine facilities of FORTH. The 
Laplace interpreter is one more bus- 
integrated component, a discrete 
software module running on the 
Reason software bus, 

A Laplace Listing 

Listing 1 is a prime-number pro¬ 
gram coded as a user-defined com¬ 
mand in Laplace, \fersions of this pro¬ 
gram in many different languages ap¬ 
peared in an article by Jim Gilbreath 
and Gary Gilbreath (see "Eratos¬ 
thenes Revisited: Once More through 
the Sieve," January 1983 BYTE, page 
283). Listing 1 allows comparison of 
Laplace syntax with that of other 
languages. 
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The Multifunction Cards 
that let you get the most 
\out of your IBM PC. 


AST Research Number One Add-Ons let you 
realize the full potential of your IBM PC or PC- 
XT without wasting valuable slot space. By 
combining your memory and input/output 
requirements on a single card, you can take 
advantage of more of the capabilities IBM 
designed into the PC, while leaving space for 
future enhancements as they are introduced. 
AST Research multifunction boards can add 
user memory from 64K to 512K to your PC 
bringing your PC memory to its maximum of 
640 K. You also receive the added features of 
serial ports, parallel ports, a clock calendar, 
game adapter port, and SuperPak"' — the 
I utility diskette with the most powerful disk 
emulator and print spooler software available, 
SixPakPlus™ — Up to 384K memory, serial 
port, printer port, optional game port, and 
clock calendar on a single card. 


I/O Plus II™ — Up to 2 serial ports, optional 
I printer port, optional game port, clock cal- 
lender on a single card. No memory. 
iMegaPlus IP — Up to 512 K memory, up to 2 
I serial ports, optional printer port, optional 
I game port, and clock calendar on a single 
I card. 


IComboPtus™ — Up to 256K memory, serial 
I port, printer port, and clock calendar on a 
I single card. 

I Communication Products— Other AST Re- 
I search Number One products include system 
[enhancements and mainframe communica- 
|tions products such as 3270 SNA and 5251 
[terminal emulation, 3780 RJE support and 
|AST-PCner — the Local Area Network spe- 
Icifically designed for the IBM PC. 


1/iST Quality 


Ml AST Research multifunction boards come 
vith the AST "Plus" — our unsurpassed repu¬ 
tation for quality, reliability, after-the- sales 
support, and overall design excellence — 
vhich give our products the best price/per- 
Iformance ratio in the industry. 


^ST Research Number One Add-On Products 
are available at Computerland, Entre, Busi- 
|nessland and other computer stores world- 
vide. Contact AST Research, Inc. for the 
dealer nearest you. (714) 540-1333/863- 
■1333 TELEX: 295370ASTR UR 


PC net is a registered trademark of OrGhid Technology,, Inc. 
Circle 456 on Inaulrv card. 
















Listing 1: A prime-number generator written for the Laplace interpreter. 


CARD 

TRICKS. 
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(303) 65T-20I4 - Toll Free 800-525-6; 
5ul^' 


(Or how to add 
six functions to 
your IBM PC/XT 
with just one 
multifunction card) 

It's not magic And it isn't sleight of hand, it s 
ConsoCard from Consolink ...the mul ^function 
card for your IBM PC OR PC/XT that performs 
m tricks from a single slot space. 

■ Up to 384K expansion memory for larger 
in-memory data Oases, 

■ Printer spooling for computing even when 
the printer Is printing. 

■ RAM disk emulator for fast access to 
frequently used files. 

■ TWO asynchronous RS-23Z ports for 
communication with other computers. 

■ Battery powered chronograph for accurate 
time keeping 


One Card Six Tricks 


100 DEF, PRIME 

110 DIM r t lags[8191J {i}, m{i}, count {i} ,prime{i}, k {i} , i {i} 
120 ?'T0 iterations" 

130 FOR {M — 1 , 10}:count = 0 

140 FOR ji =0 i 8190}:flag»ll] = 1:NEXT1 

150 FOR{i =0,8190} 

160 IF {flags! i] = 0 }THEN; GOTO,210 

170 pr i me = i + i + 3: ?pri me: k = i + prime 

180 IF{k>8190}THEN:GOTO,2GO 

190 flagsfk] = 0:k = k + prime: GOTO, 180 

200 cou nt = count +1 

210 NEXTI 

220 NEXT! 

230 ?couni," primes" 

240 END! 


Our First User View 

With Laplace in our software tool¬ 
box, it was now time for the acid test. 
Could the Reason research project ac¬ 
complish anything with these shiny 
new software tools? It was time to 
construct the first user view. 

To preserve the bus metaphor and 
perform this task efficiently, this user 
view would have to be a selection of 
discrete bus-integrated components 
fitted together via interpretive 
Laplace programs and merged into a 
system configuration. Of course, with 
this as with all user views, the com¬ 
puter user would not need to see in¬ 
side the creation. 

From the user's point of view, this 
new creation seems just like any 
other large, complex application pro¬ 
gram, in the same way that a DEC 
Rainbow and an IBM PC appear to a 
user as distinct computers, rather 
than two different user views of 
mostly the same components. 

We chose to develop an advanced 
user view—a complete software en¬ 
vironment comparable to Visicorp's 
Visi On and the software running on 
Apple's Lisa, 

Could we develop, without high- 
resolution hardware or a mouse, a 
user view of such sophistication? We 
decided to try and to refer to this en¬ 
vironment as Lision. 

Lision 

In order to fully test the productivi¬ 
ty of the new software tools, we as¬ 
signed one senior software engineer 
full-time to the project. Single- 


handedly, this engineer would have 
to connect existing bus components 
together with Laplace algorithms to 
form 

•a multiple-screen context (window) 
applications interface 
• a disk operating system, similar in 
its functions to MS-DOS, which 
would operate out of any of the 
screen contexts 

•an advanced spreadsheet program 
•a full-service text editor 
•a document printer/formatter for 
combining text files into laige printed 
documents 

•a database-management system 

The result, Lision, operates effi¬ 
ciently in 320K bytes of RAM, using 
as little as 3O0K bytes of disk space, 
(See photos 1 through 11,) 

The document printer/formatter 
can produce documents of up to 500 
pages and automatically generates a 
table of contents, headers, etc. The 
disk operating system can perform 
directories, memory dumps, interac¬ 
tive debugging, generic file copies, 
deletes, merges, and even generic N 
compiles or native assemblies. 

The Lision text editor does line or 
column move or copy, group search 
or replace, wrap-around paragraph 
managing, and even sorting. The 
spreadsheet is fully programmable. It 
includes all the transcendental func¬ 
tions, IF. . THEN statements, user 
definable commands, and a wide 
range of full programming features. 









Wait-less Computing 
is brought to you 
by MicroSpooler. 


in the business world, time means 
money. So you want your computer to 
make the most of every minute. But 
white your printer is busy printing, your 
computer is busy.. watting. 

MicroSpooler™ from Consoiink keeps 
your computer free for use even when 
your printer is operating, it stores data, 
then sends it at the fastest rate your 
printer will accept. There's no down 
time, so there are no needless coffee 
breaks. And your computer is back on 
the job in seconds. . working instead 
of waiting. 

Because MicroSpooler™ is a 
stand-alone Duffer, it can be easily 


installed in-line between almost any 
printer and computer, as well as 
communications and peripheral 
devices. And its attractive case and 
compact size allow it to fit comfortably 
in any office environment 

Standard features include; 

• 16 K memory—expandable to 64K 

■ Status readout—displays amount of 
data stored or number of copies left 
to run (up to 99) 

* Internal power supply—eliminates 
extra cost and bulky adaptors 

MicroSpooler™ from Consoiink. When 
you want your computer to wait 
less... and work more. 
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This 3 hour coffee break 
is brought toyou 
by your printer. 


CONSOLINK 

CORPORATION 
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Photo 1: Lisicalc, the Tmnsoft spreadsheet, shown with one of its 
pop-up menus. 


Photo 2: The spreadsheet shown with the program it automatically 
generates . Programs in the Laplace interpreter can generate spread¬ 
sheets , and use of the spreadsheet generates programs. 
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Photo 5: The spreadsheet and word processor in different windows. 
The user is preparing to copy the title "SMALL BUSINESS PACK¬ 
AGE" from the text file at right directly into the spreadsheet at left . 
Large blocks of text can also be moved. 
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Photo 6: The heading now appears in the spreadsheet. 
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Photo 9: Preparing to do a descending alphabetic sort on a column 
of words. 



Photo 10: A Lisiword window overlapping a Lisicalc window. 
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Photo 3: Lisiword, the word processor, preparing to sort a list of 
numbers in a text file , 



Photo 7: Preparing to copy a column of numbers from the spread¬ 
sheet into the text file. 



Photo 11: Three Lision windows showing a dump for a machine 
language file in hexadecimal, a program written in the Laplace inter¬ 
preter% and a program written in the N compiler 
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Photo 4: The page numbers in the text file are now in ascending order. 
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Photo 8: Tfre numbers nmo appear in the Lisiword text file. 


Lision's database-management system is not quite 
finished at this writing. When complete, it will include 
masked screen display data entry and creation; auto¬ 
matic report generation and creation of report formats; 
and impromptu inquiry in an English-like query lan¬ 
guage, 

Lision features a single-line menu at the top of the dis¬ 
play for highlighting current user options. Function keys 
take the place of the mouse for selecting menu options 
and do not disturb the normal cursor position in the cur¬ 
rent window. Furthermore, the system features user-pro¬ 
grammable function keys (softkeys) to automate menu 
selections or any other operations, 

Lision allows multiple programs to operate simulta¬ 
neously, each with its own different screen, Windows 
can be placed anywhere on the display and may be of 
any size. They may overlap, be side to side, on top of 
one another, and so on (the desktop metaphor). Data 
can be transferred from any window into any other. 
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dBase II™ WORDSTAR™ 

$359 $259 

(for SYSTEM members only) (For SYSTEM members only! 

'THE SYSTEM" HAS THE NEW IBM PC JR. 
SOFTWARE NOW! CALL FOR OUR LOW PRICE 

DO YOU QUALIFY to be a member of "the SYSTEM"? 


CALL TOLL FREE NOW!... 

800 - 421-4003 

In California call 1-800-252-4092 




UION 
THE PRICE WAR 

In every battle, we came up the victors. Not only in price, 
but in service and support as well. 

Call to order: 1-000-257-5217 

(in NJ 609-424-4700) 


We cony: 

Inlertec Data Systems 
Corvus Concept 
Corvus Hard Disk 
C. Itoh Printers 



TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill, NJ 08003 
609-424-4700 
21 5-629-1 289 


WE SERVICE WHAT WE SELL 


Using the new software bus tools, 
the Reason research project created 
Lision in less than 10 person-weeks, 
Lision was begun on July 15, 1983, 
and the first draft of this article was 
written on September 27,1983, using 
Lision. 

Summary 

Design work on the Reason soft¬ 
ware bus began on July 1,1981. Final 
cleanup on this generation of tools 
should be completed before you read 
this article. The bus and Lision are 
currently operational, although they 
require beta testing and bug fixes. 

The entire Reason software bus 
was developed in less than 36 engi¬ 
neering person-months. Equipment 
used in the project comprised two 
68000-based desktop computers and 
an IBM PC system modified by inclu¬ 
sion of a 68000 board manufactured 
by Analytical Engines Inc. of Austin, 
Texas. 

One favorable compiler timing 
comparison and one favorable appli¬ 
cations development project do not 
a technology make. Of course, we at 
the Reason research project are ex¬ 
cited about our progress. We have 
high hopes for the future. However, 
if software-busing concepts, and the 
Reason software bus in particular, are 
to become a factor in future tech* 
nology, they must remain productive 
across a number of tests and within 
a number of different environments. 

If they continue to be productive, 
it's possible that software-busing con¬ 
cepts may form a new software tech* 
nology with dramatic effects on the 
software choices of the future. 

Because of this possibility, mem* 
bers of the Reason research project, 
together with other associates, have 
formed a company called Transoft 
Corporation to market the products 
of Reason research. Lision, no doubt 
under another name, will be one of 
the company's first products,* 

Michael E Korns has to: a software engineer 
for 18 years . He has worked in systems design for 
IBM , us a DP Manager for Tymshare, and until 
1981 was a principal m Computhink (now called 
Momentum Incj. A student of mathematics, his 
primary interest is m arHfidat-mtelligence software.. 
He can be reached at Transoft Corporation f 233 Page 
SL, Sum Francisco, CA 94117. 
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Time for your computer to make the tetephone con¬ 
nection - with an intelligent, full 212A 300/1200 
baud modem - with a real time ciock/calendar - 
and with the capability to expand into a com¬ 
plete telecommunications system. It’s time for 
PRO-MODEM 1200. Much more than just a phone 
modem. 

When you're on-line, time is money. PRO-MODEM 
telecommunication systems help you save. By 
monitoring the duration and cost of your phone 
calls. And by sending and receiving messages, 
unattended, at preset times when the rates are 
lower.. .with or without your computer. 

Compare the $495 PRO-MODEM 1200 with any other 
modem on the market. For example, you’d have to 
buy both the Hayes Smartmodem 1200 plus their 
Chronograph for about $950 to get a modem with 
time base. 

PRO-MODEM 1200 is easy to use. A convenient 
"Help” command displays the Menu of operating 
command choices for quick reference whenever 
there’s a question about what to do next. Extensive 
internal and remote self-diagnostics assure that the 
system is operating property. Some of the other 
standard features include Auto Answer, Touch 
Tone and Pulse Dialing, and Programmable Intelli¬ 
gent Dialing. 


PRO-MODEM does more. It lets you build a full tele¬ 
communications system with features like Auto 
Dialer, Incoming and Outgoing Message Buffering, 
Business/Personal Phone Directory, Program¬ 
mable Operating Instructions, a 12-Character 
Alpha-Numeric Time and Message Display, and 
versatile PRO-COM Software. PRO-MODEM com¬ 
mands are Hayes compatible so you can use most 
existing telecommunications software without 
modification. 

There’s much more to the PRO-MODEM story. See 
your local dealer for complete details. He'll show 
you how to save time. And money. 

Prometheus Products, Inc., 45277 Fremont Blvd., 
Fremont CA 94538, {415) 490-2370 
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Dfessional Computer. 
iersonal computer 

nd tomorrow. 

For your best performance and productivity, 
rely on theTI Professional Computer. 


Critics have called it “the machine 
IBM should have designed.” And 
“the optimum personal computer. 11 
And thousands of demanding bush 
ness and professional people have 
had similar praise for the design, 
software availability and depen¬ 
dability of the Texas Instruments 
Professional Computer Here’s why 

Best internal design. 

With the TI Professional Computer, 
you avoid the possibility of com¬ 
puter underbuy or overbuy. Unlike 
IBM, our standard PC can grow to 
XT capability — so you don’t have 
to choose between a PC or an XT. 

If you need more computer after you 
buy the standard TI Professional 
Computer, add features like internal 
memory up to 768K RAM. And 
internal 10 megabyte Winchester 
disk. Or other expansion capabili¬ 
ties which you can add using our 
5 built-in option slots. So you get 
more computer without buying 
a new one. 

Best graphics. 

Our high resolution monitors 
give you some of die sharpest dis¬ 
plays available, 3-plane 
graphics and the capability 
for 8 simultaneous colors 
or monochrome shades 
(IBM and Apple give you 
only 4)- Plus, unlike IBM, 
the same software runs 
on either the color or 
monochrome 
monitor 


Best software available today 
Literally hundreds of third-party 
software packages are available for 
the TI Professional Computer. In¬ 
cluding the best-sellers like Lotus 
1-2-3 ™. TI and leading third-party 
software suppliers are committed to 
developing new programs to help 
keep your business ahead. 


Best keyboard, 

Superior design makes this the 
easiest to use keyboard. You get 12 
programmable function keys for 
faster, easier use. Separate numeric 
keypad and cursor controls. And 
isolated edit/delete keys to prevent 
accidental loss of data. 


Best new features for the future. 

Come in to a participating dealer 
today for a demonstration of the TI 
Professional Computer using our 
revolutionary speech recognition i 
capability. Soon you will be able to 
add the recently announced Speech 
Command ™ option to the TI 
Professional Computer, This will 
enable you to operate the computer 
with simple voice commands. 

Which lets you work 
a lot faster and easier. 

Best support equipment. 

We offer companion equip¬ 
ment like the OMNI 800* 

Model 850 and 855 printers for 
reliable hard copy output. And, in 
early 1984, the EtherLink™ Local 
Area Network to connect your office 
workstations. All backed by the 
TI worldwide network of service 
and support. 

See the TI Professional Computer 
for yourself. It is, quite simply, the 
best. Today and tomorrow. Now at 
participating ComputerLand stores 
and independent dealers. For the 
location nearest you, and answers to 
questions about your computing 
needs, call 1-800-527-3500. 


4 ^ 


Texas 

Instruments 

Creating useful products 
and services for you. 


* OMNE $00 amE Speech Command are trademarks if 
Texas Insmjmerits Inrawpuratirci, 

EiherLirik fs a TTm&mirk of 3Com Gorpomtion- 
is a trademark of Lotus Corporation. 

f Ncw being demonstrated nationwide. Available early I9$4 
Copyright © 1983 Texas Instruments 2771-04OPC 




























A General-Purpose Robot 
Control Language 


w 

V 

f 


• V 5 1 . 


A plain-language system called Savvy 
simplifies talking to RB5X 

by Dan Prendergast, Bill Slade, and Nelson Winkless 
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R B5X is a little fellow, almost 2 Vi 
feet tall. He is cylindrical, avail¬ 
able with or without an arm, and has 
a domed plastic top (see photo 1), 
With two powered-drive wheels and 
two casters for balance, he can pivot 
around his own center point, rotate 
360 degrees within his own diameter, 
and move forward or backward at 
about 4 inches per second* He's 
equipped with a ring of bumper 
switches, a highly directional sonar 
system capable of sensing remote ob¬ 
jects or barriers at distances ranging 
from 10 inches to 35 feet. Infrared 
sensors under his body can detect 
markers on the ground, including a 
line that guides him to a charger at 
which he feeds his two sealed lead- 
acid batteries (see photo 2). 

RB5X is a personal robot, the first 
in a series under development by RB 
Robot Corporation. RB5X is an exam¬ 
ple of state-of-the-art personal robots 
now reaching the market for the first 
time* 

The robot can be fitted with a 
vacuum cleaner (see photo 3), a 
trailer, a voice, a compass for naviga¬ 
tion, and even a fire detector and ex¬ 
tinguisher. With speech-recognition 
equipment, RB5X can come when 
called and respond to useful spoken 
commands. 

Notably, the robot is designed for 
growth* This initial design uses an 
INS-8073 8-bit processor from Na¬ 
tional Semiconductor with Tiny 
BASIC in ROM (read-only memory) 
and 8000 bytes of RAM (random- 
access read/write memory) to pro¬ 
gram control of the robot* Memory 
can be expanded with another 16,000 
bytes of RAM, plus 4K-byte EPROM 
(erasable programmable ROM) car¬ 
tridges for prewritten programs. The 
system motherboard provides several 
slots for expansion. Options as well 
as additional plug-ins developed by 
RB Robot and other companies are all 
designed to use this bus. 

Robots, even more than mass-mar¬ 
keted computers, are expected to com¬ 


municate with people in a convenient 
and friendly style. RB5X's program¬ 
ming language. Tiny BASIC, has some 
good features and packs a lot of power 
in a very small package, but conve¬ 
nience and friendliness with nontech¬ 
nical strangers cannot be counted 
among its good features* For example, 
to sound the robot's horn, it's neces¬ 
sary for a programmer to type an in¬ 
struction such as @#7801 =#80* To 
make the horn stop, a different in¬ 
struction is needed* This isn't what 
the average person has in mind for 
conversation with a robot* When we 
designed RB5X, we knew that a 
natural language for control of robots 
would be essential to their general ac- 


Robots, even more 
than mass-marketed 
computers, are 
expected to 
communicate with 
people in a convenient 
and friendly style. 


ceptance in society. The open ques¬ 
tion was, "How soon could it be 
done?" 

The first steps were taken with re¬ 
markable speed* In June of 1983, the 
RB Robot staff examined a software 
system called Savvy developed by Ex- 
calibur Technologies Corporation. 
This system showed that the state of 
the art in plain-language program¬ 
ming and communication with com¬ 
puters had moved faster than antici¬ 
pated. Even in its first release, Sawy 
offered a way to leap almost im¬ 
mediately from communication ex¬ 
clusively in computer code to com¬ 
munication in plain language. 

We do not intend to do a full ex¬ 
position of Savvy in this article. (The 
Savvy programming language will be 
reviewed in the February BYTE*) 
Briefly, the Savvy system integrates 
a computer operating system, an in¬ 
definitely extensible computer lan¬ 


guage, utilities, and applications. 

Savvy is integrated with an adap¬ 
tive pattern-recognition process 
(APRP) that lets it determine and act 
upon the meaning of imprecise in¬ 
puts, program names, or instruc¬ 
tions. For example, if Savvy has been 
programmed to recognize the in¬ 
struction BLOW THE HORN, it will 
without further training recognize 
such mistyped or rephrased instruc¬ 
tions as BIWO YOUR FIRON, BIWO 
THEH QRN, etc. 

Any specified input can be con¬ 
nected in Sawy with any specified 
output. Thus, the Sawy system can 
be trained so that if it sees a pattern 
that seems more like BLOW YOUR 
HORN than anything else, it should 
output the instruction @#7801 =#80. 
Furthermore, Savvy can learn that 
HONK and SOUND WARNING 
SIGNALS and OBLAY DER 
ORNHAY all mean BLOW YOUR 
HORN. If you then type SOUND 
THE HORN, the correct Tiny BASIC 
code will be emitted, 

RB Robot contracted with Excalibur 
for development of a new robot- 
control language (RCL) that uses the 
Savvy system on the Apple II com¬ 
puter* Programs are written in plain 
language, then automatically cross- 
compiled into Tiny BASIC code that 
is downloaded into the robot's 
computer. 

Working in RCL with Sawy, a pro¬ 
grammer of RB5X doesn't need to re¬ 
member whether the command to 
move forward is @#7802=#9 or 
@#7801 =#20; he simply types MOVE 
FORWARD RCL is more than a 
simple substitution of English words 
for computer code. The programmer 
can at any time add to the RCL 
vocabulary. In fact, the programmer 
creates a new language in using the 
system; he not only adds synonyms 
to the existing commands but creates 
new commands and extends the lan¬ 
guage as far as desired. 

If the operator writes a routine in 
RCL that causes the robot to run in 
a circle, the name of that routine 
(probably RUN IN CIRCLES or 
MAKE A CIRCLE) becomes part of 
the RCL vocabulary. RUN IN 
CIRCLES becomes a command with 


Photo 1: RB5X, a personal robot , standing next to the " charger/nestWhen the robot finds 
the nest f the two metal contacts on the front make contact with the metal strips of the curved 
surface of the charger and recharge the robot's batteries, (Photos courtesy of RB Robot 
Corporation.) 
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Photo 2: An internal view of RB5X that shows the main circuit board and rechargeable batteries. 


as much authority as any Savvy 
primary-language command like 
ADD, EDIT, or SAVE. Perhaps the 
operator wants the robot to do a 
dance while humming its own tune. 
The robot may be instructed to 
MOVE FORWARD, then RUN IN 
CIRCLES, then MOVE BACKWARD. 
It is unnecessary to tell the computer 
to go and find the subroutine called 
RUN IN CIRCLES, fetch it, and then 
run it. The name of the routine itself, 
RUN IN CIRCLES, implies all that, 
and Savvy does it automatically with¬ 
out requiring detailed instructions. 

You can think of Savvy as an auto¬ 
matic programmer that knows all of 
the details about the computer sys¬ 
tem. It tells the computer how to ac¬ 
complish the steps of the task, 
specifies memory allocation, data 
types, linking, and blocking. Savvy 
tells the computer when to open and 
close files and how to move through 
the structural hierarchy from one 
point in the system to another. Savvy 


knows more about the internal oper¬ 
ations of an Apple or IBM Personal 
Computer system than most human 
programmers. It follows the step-by- 
step instructions of a human pro¬ 
grammer to code the program. 

Savvy and a programmer must be 
able to communicate. RCL is the vo¬ 
cabulary created to enable that com¬ 
munication. If any wording choice 
seems unbearably bad to any RCL 
user, that person can associate some 
preferred name with the bad one and 
use that , To each his own. 

Skilled programmers, proud of 
their ability to operate in obscure 
codes, may choose to give RCL an ef¬ 
ficient vocabulary of very short 
names. You might teach the system 
that MF means the same as MOVE 
FORWARD, MB, MOVE BACK¬ 
WARD, and RIC, RUN IN CIRCLES. 
Using this kind of technique does not 
necessarily hide the meaning from 
newcomers to the code. Savvy inter¬ 
prets each command in terms of its 


original, underlying vocabulary. 
Unless the programmer takes steps 
to obscure the meaning of the pro¬ 
gram (which can be done), the pro¬ 
gram task is ultimately documented 
by the system in plain text. 

The vocabulary is constantly ex¬ 
panding because new fundamental 
instructions are continuously being 
added to the system for operation of 
the arm and hand, sensory systems, 
and other peripherals. The RCL pro¬ 
grammer can add instructions, up¬ 
dating the system at any time, sim¬ 
ply by defining the new terms to the 
system. RCL users will often develop 
new fundamental instructions that 
seem useful to them and add them 
to their own systems. No users group 
has yet been formed to publish and 
maintain a dictionary of terms com¬ 
mon to all RCL users, though such 
action would facilitate standardiza¬ 
tion from system to system. 

Developing RCL was essentially a 
job of writing a compiler as an ap~ 
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plication program in Savvy. The 
mechanics of the system were deter¬ 
mined by the nature of the existing 
Tiny BASIC software and hardware. 
The National Semiconductor micro¬ 
processor, memory, and supporting 
circuitry are packaged specifically as 
a Tiny BASIC engine. 

The goal in developing RCL was 
straightforward: create a plain-lan¬ 
guage programming environment 
that will let a user readily create and 
edit "scripts" to govern a robot's 
behavior We did not want to limit the 
effective utilization of all of the hard¬ 
ware features of RB5X, and we 
wanted to make good use of Tiny 
BASIC, We aimed to create a flexible, 
easily extensible set of programming 
constructs. 

The INS-8073 directly supports an 
RS-232C port through which a ter¬ 
minal can communicate with the 
Tiny BASIC interpreter/monitor in 
the RB5X, It was dear that with a cor¬ 
rectly functioning robot, we didn't 
need two-way communication with 
Tiny BASIC. We could work just one 
way, downloading a program from 
the Apple to the robot. 

Communications resolved, the 
next concern was storage of the Tiny 
BASIC program text . The typical syn¬ 
tax of a BASIC statement is statement 
numbers and then statement text. 
Therefore, a program file folder was 
named SOURCE; which had as its in¬ 
dexing item STATEMENT NUMBER 
and the two items BASIC TEXT and 
MEANING. BASIC TEXT is the pro¬ 
gram statement, and MEANING is a 
diagnostic and educational remark 
for the user. 

By way of clarification. Savvy ter¬ 
minology, as well as structure, is 
somewhat different from convention. 
Savvy uses the word folder for what 
is commonly called a "file," page for 
"record " item for "field," and task for 
"program " (Yes, there is debate about 
this, but we'll not enter it here.) 

The folder structure for stored Tiny 
BASIC text in RCL is: 


SOURCE (a folder) 

1 Id STATEMENT NUMBER 

2 Item BASIC TEXT 

3 Item MEANING 


Each robot script is, in fact, a Savvy 
task and is edited by the Savvy task 
editor. The "primitive" programming 
elements of RCL are the kinds of 
commands we suggested above. For 
example, 

GO FORWARD 

SPIN RIGHT 90 DEGREES 

WAIT this many seconds < 1 > 

TURN ON HORN 

SAY this phoneme < 1 > 

From these discrete instructions, the 
Savvy task editor compiles the Tiny 
BASIC text necessary to accomplish 
the function specified. 

Here is the process for compiling 
a single line of Tiny BASIC: Incre¬ 
ment the current line number to form 
the STATEMENT NUMBER for this 
statement, copy the appropriate piece 
of text to the BASIC TEXT, copy any 
meaningful text description to the 
MEANING, and then save this page 
of data in the SOURCE folder. Two 
tasks have been written to accom¬ 
plish this compilation: 

INCREMENT STATEMENT 
NUMBER (a task) 


1 Does ADD the STATEMENT 
NUMBER and STATEMENT 
NUMBER INCREMENT VALUE 

2 and COPY from SUM to 
STATEMENT NUMBER 

3 and END 

COMPILE the BASIC statement 
<1> which means <2> 

{a function) 

1 Does INCREMENT STATE¬ 

MENT NUMBER 

2 and COPY from (!) to BASIC 

TEXT 

3 and COPY from (2) to 

MEANING 

4 and SAVE new page in 

SOURCE 

5 and END 

With these two tasks, it's easy to 
write one-liners to compile a state¬ 
ment, Some RCL primitives are very 
simple. For example, STOP ALL MO¬ 
TION (a task) does a COMPILE of 
the BASIC statement @#7802=#0 
(which means STOP ALL MOTION). 
In another example, the primitive 
WAIT goes through logic to deter¬ 
mine if a specified waiting period is 
shorter than one second. (In many 

Text continued on page 130 



Fhoto 3: RB5X with an optional vacuum-cleaner attachment. 
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"I've got a big 
problem keeping 
sales leads 
organized." 



I've got marketing 
management 
software from JEB." 


With MMS microcomputer 
software, you can keep track of 
prospects and effectively organize 
follow-up of every one. 

You can rapidly send sales leads 
to the field. Then generate reports 
to analyze their value. Produce 
direct mail lists, labels . *, and 
more, 1EB gives you an efficient 
way to increase your company's 
sales and profitability. And you can 
do all this for only $595. 

The Marketing Management 
System (MMS) software package 
is ready to run on CP/M, PC-DOS 
and MS-DOS microcomputers and 
can be adapted for minicomputers. 
And with JEB, you can rely on 
our assistance to help modify the 
program to meet your specific 
needs. Our MMS program gives 
you the efficient marketing 
management you demand. 


^1 want to know how JEB can help me. 

□ Please send more in for mat ion, 

□ Please have a salesperson call. 


Name _ 
Title _ 


Company ^ 
Address_ 


City _ 
2ip_ 


State _ 


Phone L. 


JEB Systems, Inc. 


57 Main Street, P.O. Box 70 
Franconia, N.H. 03580 
(603) 823-5587/7021 


JEB 3j 


Listing 1: The Charger Finder routine written in RCL with Savvy. The program instructs 
the robot to search for a metal tape on the floor and follow that tape to the "charger/nest " 


1 RESET THE ROBOT 

2 INITIALIZE MEMORY 

3 BEGIN A REPEATING PROCEDURE 

4 INITIALIZE MESSAGES 

5 CLEAR ALL VARIABLES 

6 BEGIN A REPEATING PROCEDURE 

7 GO FORWARD 

8 LEAVE IF ANY BUMPER TOUCHED 

9 DOES THE variable R compare — to ZERO 

10 LEAVE THIS REPEATING PROCEDURE 

11 END TEST 

12 REPEAT THIS REPEATING PROCEDURE 

13 LEAVE IF TAPE IS SENSED 

14 MOVE WITH BETA INTELLIGENCE 

15 REPEAT THIS REPEATING PROCEDURE 

16 FOLLOW TAPE 

17 MAINTAIN CHARGE 


Listing 2: The Charger Finder routine compiled into Tiny BASIC code . This program is trans¬ 
ferred from the Apple II computer into the RB5X'$ on-board computer. 


Tiny BASIC Text 

10 T = 10 
20 GOSUB 1000 
30 T = 10 
40 GOSUB 1000 
50 @#7803 = #98 
60 N=TOP 
70 O = TOP + #FF 
80 M = TOP 4 #200 
90 FOR P=N TO M 
100 @P = #FF 
110 NEXT P 

120 REM START A LOOP 
130 @#7803 = #98 
140 CLEAR 

150 REM START A LOOP 

160 @#7802 = #09 

170 Y == @#7800 

180 IF YC255 GOTO 230 

190 IF R<0 GOTO 210 

200 GOTO 230 

210 REM END HERE 

220 GOTO 150 

230 REM EXIT TO HERE 

240 X = #02 

250 GOSUB 1100 

260 R = @#7802 AND #40 

270 IF R^0GOTO3l0 

280 GOSUB 2000 

290 REM RETURN GOES HERE 

300 GOTO 120 

310 REM EXIT TO HERE 

320 REM START A LOOP 

330 @#7803 = #98 

340 CLEAR 

350 REM START A LOOP 
360 @ #7802 = #08 
370 X =#02 
380 GOSUB 1100 
390 R = @#7802 AND #40 
400 IF R = 0 GOTO 440 
410 Q= @#7802 AND #20 
420 IF Q = 0 GOTO 440 


Meaning of Text 

Number of whole seconds 
Go wait 

Number of whole seconds 
Go wait 
Initialize I/O 

Initialize experience block 
Initialize inhibition block 


Begin A Loop 
Initialize I/O 
Clear variables 
Begin A Loop 
Go forward 

Test for bumper contact 
Exit if any contact 
Make a comparison 
Exit this Loop 
Fall through to here 
Repeat this Loop 

Turn on LED 1 
Go turn on a bit 
Test for tape sense 
Exit if tape sensed 
Go to Beta Subroutine 
Return to here 
Repeat this Loop 

Begin A Loop 
Intialize I/O 
Clear variables 
Begin A Loop 
Right forward 
Turn on LED 1 
Go turn on a bit 
Test for tape sense 
Exit if tape sensed 
Test for charger contact 
Exit if charger sensed 


Listing 2 continued on page 128 
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SORRY 

CHARLIE 


If you Just bought o 16-bit 6068 computer with a 160K drive, 256K RAM Rom disk ond 
spooler software, MS*DOS, Wordstar, ColcStor, EZ Writer, Color graphics BASIC ond a 
printer port, you're going to be sorry when you read this ad. Why? Because Scottsdale 
Systems wifi give you oil this for $1099, 

The color graphics board built-in to the FC-PIusTm generates a resolution of 640x400 
dots In monochrome, and generates 6 cdors. The circuit board is presocketed for 256K r 
ond on 6067 chip, ond is warrant! ed for a full yeor by 50 Sanyo Service Centers, 

The PC-Plus will run many programs written for the lOM-PC^, yet costs Jess than one*third 
as much. Due to the huge demand for rhe PC-Plus you may have To wait, bur give us a 
cail for more information. Detter sofe than sorry! 


PC PLUS™ 
PC DELUXE 


$1099 
_ Call 


TELEVIDEO 


jjABIYQ 


; — 


Single user systems new becked nation- 
wide by Xerox- Single user systems now 
Include Word processing, spreadsheet 
and grofjfiics suftwijne (olong wtrh a*/M 
or CP/M-86). Local Installation of multi¬ 
user systems ova liable via TflW. 

TPC ... Coll 


Each Columbia now comes wirh MS-DOS. 
CP/M-86. Baslca (with IBM-PC® compo- 
rfble colof graphics), Perfect Writer TM, 
Perfeer Spelter TM. Pedeci CalcTM. Perfect 
tiler TM. Fast Graph;, Home Acer Plus, 
Space Commanders.. Diagnostics, and 
The Columbia Tutor, The VP is 36 lbs. 
ponoble with o buFlf-ln 9“ monitor. The 
1 601 is ftie desktop unit. Dorticompufe-rs 
came with dual 32OK drives, and are 
backed by Bell and Howell, 

VP . $2049 

1601 $2479 

1600-4 (1 Dmb) . $0545 


From rhe lowest-priced dual-floppy multi- 
user systems to Hue i 6-bit 10 Mhi:. multi 
useF systems, local service available via 
TRW, We will configure, test ond Install 
your systems tor on additional charge 
£caN far prices Y. 

5-80-2 . $1996 

5-80-10 . $3629 

5-86-10 . $5795 

5-86*40 $7995 

8000-10 . $4679 

8000-14 $8116 


Our best selling Z-flO system just wear 
dawn in price. Each system, Includes, 
dual drives. CP/M£ : . ionyoOosle, Wordstar 
TM.MaiJMejge.SpelJsiar. Calcstar. InfoStar. 
a games dish, and 2 boxes at disks, 
Nationwide service. 

Sanyo 115DC64QK) Cali 

Sanyo 1160 (1,2mb).Cali 

Sanyo 1250 Coll 


$1849 

$2269 

$4319 

$4659 

$9275 


602H 

806/20 mb. 
616/40 mb. 


Scottsdale Systems, 

617 N. Scottsdale Road, Suite B r Scottsdale, Arizona 652. 

S (602) 941-5856 


Gemini 10X 
Gemini 15, 15X 
Delro 10's ... 

Epson ... 

Tolly 160L/rtaC 
Tolly ie0L/rroc 

Tolly Spirit . 

Anodex . 

IDS Prisms .. 


Adds Viewpoint 3A+ Emulates 
rhe ADM-3A. detached keyboard, keypad. 
12~ gteen display, nationwide Adds 
se-vke. $q5? 

Viewpoint 60 $589 

Wyse 50 .. $508 

Wyse 100 . $694 

Televideo 914 Call 

Televideo 924 . $689 

Televideo 970 $1044 

Alros II . $724 

Zenith Z-29 $656 

Zenith ZT-1 . $469 

Qume 102 .. $544 


Call 8-5 Man.-FrL 

We participate In arbitration tor business and customers through rhe Better 
Business Bureau of Maricopa County, 


INTEGRATfON: Prices listed are far new equipment in factory sealed boxes with manufacturer’s 
warranty. We will pretest your equipment. Integrate your system, configure your software, provide 
special cables, ere., for on additional charge. Call for prices. 

ORDERING: MAIL ORDER ONLY. Prices listed are for cosh. No G.O.D. s. We sell on a Net 30 
basis to Fortune 1000 com po nles and Universities with goad credit, P.O.'s add 2% r charge cards add 
0%, Az. residents odd 6%. Prices subject to change, product subject ro availability, Personal checks 
take 3 weeks to dear. 0-30% restocking fee for returned merchandise. Shipping extra -products are 
F,0_B. paint of shipment, CP/M and MP/Mare registered trade marks of Digital Research. Wordstar is □ 
registered trade moth of MicroPro International, JUM and IBM PC are registered trademarks af 
International Business Machines Corporation, TeleVldeo* is a registered irodemork of Tele Video 
Systems. Inc.." SOFTWARE: Sold only w/syitems. not warranted for suitability, 


LETTER QUALITY 

Silver Reed 500 
Silver Reed 550 
Sonyo PR5500 
Silver Reed 770 
NEC 7710 
NEC 2000 $ 


DMP-29 

DMP-40 

DMP-41 


$1795 

£745 

$2340 


$1965 
.... Coll 


The new Microline 92 s ond 93'; feature 160 C.P6, 
draft mode. 40 C.P.5. correspondence mode. 
Standard parallel, serial card add $91, 

Microline 92 $175 off 

Microline 93 . $290 off 

Microline 82 $134 off 

Pace mark 23 SOP .Coll 


Replaces the Dalsywriter 2000. Uses the 
someprintwheel. ribbons, ond tractor feed. 
Will run serial, parallel, or IEEE 463. 4flK 
buffer standard, uses Diablo codes, 

St 044 


_, 












































































Listing 2 continued: 


Tiny BASIC Text Meaning of Text 


Tiny BASIC Text 


430 GOTO 350 

440 REM EXIT TO HERE 

450 Q= @#7802 AND #20 

460 I F Q = 0 GOTO 800 

470 X = #40 

480 GOSUB 1100 

490 T = 0 

500 DO 

510 T = T + 1 

520 @#7802 = #09 

530 R = @#7802 AND #40 

540 UNTIL (ROD) OR (T> = 

550 DELAY 100 

560 @#7803 = #98 

570 CLEAR 

580 REM START A LOOP 

590 @#7802 = #01 

600 X = #02 

610 GOSUB 1100 

620 R = @#7802 AND #40 

630 IF R = 0 GOTO 670 

640 G - @#7802 AND #20 

650 IF Q = 0 GOTO 670 

660 GOTO 580 

670 REM EXIT TO HERE 

680 Q = @#7802 AND #20 

690 IF Q = 0 GOTO 800 

700 X = #40 

710 GOSUB 1100 

720 T = 0 

730 DO 


Repeat this Loop 

Test for charger contact 
Exit if charger sensed 
Turn on flashing lights 
Go turn on a bit 
Initialize 

Do the following 
Math function 
Go forward 
Test for tape sense 
100) Check exit conditions 
Short wait 
Initialize I/O 
Clear variables 
Begin A Loop 
Left forward 
Turn on LED 1 
Go turn on a bit 
Test for tape sense 
Exit H tape sensed 
Test for charger contact 
Exit if charger sensed 
Repeat this Loop 

Test for charger contact 
Exit if charger sensed 
Turn on flashing lights 
Go turn on a bit 
Initialize 
Do the following 


WATCHMAKER CNC 



Compatible with your own APPLE II. IBM PC, DEC. 

* Turn steel, aluminum, brass, plastic 

* Create prototypes and replacement parts to perfect fit 

* Make one or a thousand perfect lumings 

* Update and automate your small machining operations 

* Fully train new CNC operators 

Precision is ± .0001“ Swing over bed is 1.5", with 8" between 
centers. Bail bearing spindle and precision gib slides give 
reproducibility to 00025". 

Program the lathe in conventional CNC code, with linear and 
circular interpolation and store up to 200 different patterns on one 
diskette. With any popular personal computer, you can get; 



LATHE AUTOMATION FOR $2500. 


LIGHT MACHINES CORPORATION 


649 East Industrial Drive, Manchester, NH 03103 (603) 625-8600 


740 T = T + 1 
750 @#7802 = #09 
760 R = @#7802 AND #40 
770 UNTIL (R<>0) OR (T> = 100) 
780 DELAY 100 
790 GOTO 320 
800 REM EXIT TO HERE 
810 GOSUB 2310 
1000 FOR S = 1 TO T 
1005 DELAY 1000 
1010 NEXTS 
1015 RETURN 
1100 U= @#7801 
1105 U = U OR X 
1110 @#7801 =U 
1115 RETURN 
1120 U = @#7801 
1125 U = U AND X 
1130 @#7801 =U 
1135 RETURN 
2000 P = @ #7800 
2010 IF P = 255 THEN P = 251 
2020 V = @{N + P) 

2030 IF V< >#FF GOTO 2100 
2040 V = RND(1,14) 

2050 IF (V = 3) OR (V = 12) OR 
(V = {0 + P) 

2100 @ #7802 = V 
2110 T = 2 
2120 GOSUB 1000 
2130 D = 200 

2140 IF (@#78000 #FF) OR 
(D < 95) GOT 
2150 @{N + P) = V 
2160 CLEAR 
2170 GOTO 290 
2200 @{D + P) = V 
2210 GOTO 2040 
2310 REM START A LOOP 
2320 REM START A LOOP 
2330 Q = @#7802 AND #20 
2340 IF Q = 0 GOTO 2560 
2350 P = Q 

2360 REM START A LOOP 

2370 P = P + 1 

2380 @#7802 = #09 

2390 DELAY 100 

2400 @#7802 = 0 

2410 Q = @#7802 AND #20 

2420 IF Q = 0 GOTO 2540 

2430 IF P<> 5 GOTO 2520 

2440 @#7802 = #06 

2450 DELAY 1000 

2460 @#7802 = #09 

2470 T = 1 

2480 GOSUB 1000 

2490 DELAY 100 

2500 @#7802 = 0 

2510 P = 0 

2520 REM END HERE 
2530 GOTO 2360 
2540 REM EXIT TO HERE 
2550 GOTO 2320 
2560 REM EXIT TO HERE 
2570 X = #04 
2580 GOSUB 1100 
2590 DELAY 1000 
2600 @#7803 = #98 
2610 GOTO 2310 
2620 REM EXIT TO HERE 


END OF PROGRAM 
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Meaning of Text 


Math function 
Go forward 
Test for tape sense 
Check exit conditions 
Short wait 
Repeat this Loop 

Charge maintain routine 
Wait T seconds subroutine 


Turn on a bit @#7801 


Turn off a bit @#7801 


Bumper pressed 

Sonar treated as bumper #1 

Check experience block 

Try action 

Pick random action 

Pick another 
Try action 

Number of whole seconds 
Go wait 

Cancel sonar test 
Not successful 

Successful 
Clear variables 
Back to main program 
Not successful 

Begin A Loop 

Begin A Loop 

Test for charger contact 

Exit if charger sensed 

Initialize 

Begin A Loop 

Increment Loop count 

Go forward 

Short wait 

Stop all motion 

Test for charger contact 

Exit if charger sensed 

Make a comparison 

Reverse 

Short wait 

Go forward 

Number of whole seconds 
Go wait 

Milliseconds to wait 
Stop all motion 
Initialize 

Fall through to here 
Repeat this Loop 

Repeat this Loop 

Turn on LED 2 
Go turn on a bit 
Short wait 
Initialize I/O 
Repeat this Loop 

















1000 

FLOPPY DISKS 


VS. 

THE BANK. 


VlAVVVVV^' 


Savings you can take to the bank: 200 
MB only $2,195, CORVUS is proud to 
introduce the BANK. 

It's the most dramatic breakthrough 
in low cost, high capacitymass memory 
systems since CORVUS introduced the 
Winchester disk for microcomputers 
in 1979. 

The BANKs removable tape car¬ 
tridges hold up to 200 megabytes of 
information. That's equal to 1000 double 
density floppies or 10 times the 
capacity of the largest hard 



A ■» 

i e A < 

A wit 


disks commonly available for micro¬ 
computers. You can use the BANK to 
complement a Winchester disk. It has 
19 times the capacity 
And the BANK'S cartridges are re¬ 
movable for unlimited capacity and 
storage. 

On-line archival back-up you can 
bank on. You can use the BAN K as a 
random access archival device. 
If your Winchester disk fails, you 
can restore selected volumes 
without having to restore the entire 


contents of the hard disk. 

The BANK is the perfect solution 
to your back-up storage problems as a 
shared storage device on OMNINLT"'’— 
the leading Local Area Network For 
microcomputers. 

Call CORVUS for the name of the 
dealer nearest you, WeYe sure you'll 
smile.,. ali the way to the bank. 

For more information contact: 
CORVUS SYSTEMS, 2100 Corvus Drive 
San Jose, CA 95124,1-800-4-CORVUS. 


Gorvus 

THE NETWORKING COMPANY 

The BANK connects to various brands of computers using OMNI NET Local Area Network TRANSPORTER 1 " Interface cards. The BAN K is currently available for the CQRVLtS CGNC EFT and the IB M PC 
CORVUS, THE NETWORKING COMPANY, the BANK, QMNfNEE CORVUS CONCEIT and TRANSPORTER are trademarks of CORVUS SYSTEMS, INC. IBM and IBM PC are trademarks of 

International Business Machines. 
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'Rover, Fetch a Dozen #9 Ratchets' 


by Nelson Winkless 

Personal robots have come a long waxj 
technically in the last few years. Advances 
in digital electronics have made it pi radical 
to build compact sensory , information-pro¬ 
cessing and control systems that can ride 
in self-powered carts that aren't too large 
or heavy. The laboratory curiosities that 
have been rolling around research institu¬ 
tions and a few home workshops have 
become today's affordable "personal robots/' 
loaded with potential . But potential for 
what? 

A case has been made for using robots 
as household pets. They can be compan¬ 
ions, health monitors ,, entertainers, com¬ 
municators, and protectors, given a lot of 
hardware and software development that 
robot enthusiasts now are beginning to pro¬ 
vide in increasing quantity. Ms are highly 
valued in our society, and the reasons for 
keeping dogs and cats around the house 
apply as well to keeping robots around the 
house , The discussion of pets is worth¬ 
while, but let us not dwell on it here. 

Our society prizes things that are spe¬ 
cifically useful Robots will fare well if they 
do useful work for people, Personal com¬ 
puters nmv do work for people, and busi¬ 
nesses have no trouble finding excuses to 
buy them , Individuals have more difficul¬ 
ty finding excuses; games are a weak ex¬ 
cuse, keeping personal accounts is fairly fee¬ 
ble, but word processing is pretty good. 
Robots offer even fewer practical excuses for 
their purchase, but their potential in the 
long run exceeds that of personal com¬ 


Tfert continued from page 125: 
robot scripts, RB5X is instructed to 
wait for a specified period of time 
before going on to the next action,) 
If the period is shorter than one sec¬ 
ond, RCL computes a '"DELAY nnn " 
where nnn is in milliseconds. Other¬ 
wise, it calls an integer second delay 
subroutine and, if necessary, com¬ 
piles a DELAY for any fractional 
period. 

This is the general model for imple¬ 
menting primitives of RCL. Of 
course, many primitives are provided 
to the RCL user, so the casual robot 
user needrit get down to that level. 
The next higher level of RCL 
primitive is exemplified by: 
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puters. 

Just as the definition of the "personal" 
computer remains cloudy; the definition of 
"personal" robot is shrouded in uncertain¬ 
ty. Indeed, while we have pretty well 
agreed on what a computer is, we have by 
no means agreed on what a robot is , so the 
definition of a personal robot is doubly 
obscure . Without pretending to settle 
matters, Yve come up with some guidelines 
for distinguishing personal from nonper¬ 
sonal robots. But first we must talk about 
computers. 

Before personal computers came among 
us, we had only institutional computers. 
They were owned by government agencies, 
large businesses, and other organizations. 
The work produced by the institutional 
computer is looked upon as the work of the 
organization. The personal computer, how¬ 
ever, is looked upon as the implement of 
an individual. That person uses the com¬ 
puter as if it were a pencil, a pocket 
calculator, or a telephone. The individual, 
not the organization, is responsible for the 
work produced by that personal instru¬ 
ment, even when the individual is operat¬ 
ing in an institutional setting. There's no 
ceremony involved in using the personal 
computer, no labored allocation of 
resources, no meetings, no sign-offs (that 
is, after the initial effort to get the com¬ 
puter). The individual uses the machine 
as casually as a pad of paper and is fully 
responsible for what is produced. 

The institutional robot is typically part 


HONK the horn for this many 
seconds <1> 

1 Does TURN ON HORN 

2 and WAIT this many seconds 

<1> 

3 and TURN OFF HORN 

4 and END 


Again, we are not attempting here to 
provide a complete explanation of 
Savvy. We're merely showing the ap¬ 
proach to using Savvy in RCL to 
compile Tiny BASIC. Let us reiterate 
that the casual RCL user never sees 


of a production system , The machine's 
work can be changed by changing its pro¬ 
gram, but it is used as part of a larger 
scheme, worked out and administered by 
an organization. The personal robot will 
be identified with an individual who is 
responsible for its actions, misbehavior, and 
good deeds. The individual will get credit 
and blame for its performance, as does the 
user of an Apple. (Am l my robot's keeper? 
Yes.) 

Ptrsojwl robots represent the convergence 
of two lines of technical development— 
automobiles (in the sense of "self-moving" 
systems) and computers . You might think 
of personal robots as mobile machines to 
which we are now finally adding flexible 
automatic guidance and control systems. 
You might think of robots primarily as com¬ 
puters that can move around. You might 
also think of them as artificial animals, 
neither vehicles nor information handlers 
but self-serving systems that interact with 
their environment in a way that enables 
their own survival; in essence, anew class 
of machine. 

What practical excuse can we find for 
getting acquainted with personal robots? 
Well, let's go back to "automation." 

Technologists have been working on fac¬ 
tory automation fora long time and mak¬ 
ing good headway, The automated office 
began with word processors, communica¬ 
tions equipment, personal computers, etc. 
Office automation has been most effective 
in small enterprises, where one personal 


the compiled Tiny BASIC code unless 
by choice. Indeed, he never has to see 
the comparatively plain-language 
Savvy tasks. The whole point of RCL 
is to give the robot operator a simple 
means for telling RB5X what to do. 
The mechanism outlined above does 
that. 

By way of demonstration, the 17- 
line RCL routine in listing 1 compiles 
the 262-line Tiny BASIC routine in 
listing 2. RCL with Savvy is new and 
will dearly never be "complete," but 
it serves its immediate purposes well, 
and RB Robot is developing applica¬ 
tions programs in RCL to put RB5X 
through a lot of paces. 








computer ,; such as an Apple, serves many 
functions: production scheduling, word 
processing f bookkeeping, inventory control, 
mailing-list management, and so forth . 

In the shop or office , the personal robot 
can become a strange combination of un¬ 
complaining menial and brilliant infor¬ 
mant. Imagine a scenario along these lines: 
You're running a small assembly plant. Ten 
or 15 workers take components, assemble 
them into your products, package them , 
and ship them to customers. The business 
is not very complicated f but it depends 
upon alertness, responsiveness, quality 
control and a smooth flow of production. 
You add a robot to the staff. Give it a name, 
something neutral to avoid social conflict. 
Call this machine “Rover” 

Rover learns the layout of the shop , the 
schedules, the identities of other employees f 
the social hierarchy, the protocols (who gets 
out of whose way), and the rhythm of the 
place . 

People tend to drop small components. 
In many cases, it's cheaper to toss out the 
dropped stuff rather than collect and re¬ 
sort it. Rover, however, can wander 
around, pick the pieces up, and put them 
away without any stir. This saves material, 
breaks in the routine, dignity, and possibly 
the job of an otherwise good employee who 
is having a spell of dropping things. 

"Hey, Rover, bring me a dozen #9 
ratchets ," Rover can. " Rover, take this up 
to Norma in the front office and come right 
hack," Rover will. “Rover, let's take inven¬ 


tory,“ And at this point, the robot can do 
some things that people can't do. Not only 
should Rover be able to trail around after 
you, counting things, holding things, and 
recording information ; Row should have 
the complete inventory system in mind and 
be able to comment on discrepancies, loom¬ 
ing shortages, and changes in rates of use. 
Indeed, Rover should have free access to 
the inventory and order information 
handled by the computer in the front of¬ 
fice. Rover should know which orders are 
in the works, which items are back-ordered, 
and which are in oversupply: Rover should 
have, and he should be able to com¬ 
municate, all of the complex detail that the 
shop manager cannot practically keep in 
mind. Also, Rover should be perfectly will¬ 
ing to sit up all night with the inventory 
chores, sorting, counting, tidying and 
making burglars nervous. 

“Rover, get the phone.” The robot should 
be able to handle calls at least as well as 
the average answering machine, and might 
even select among callers * (“If Mr XYZ 
calls, let me know at once/') Furthermore, 
Rover can carry the phone to you , 

“Rover, I want to send a letter" Rover 
should be able to plug in the keyboard and 
the display for word processing and have 
them ready when and where you want 
them. 

“Rover, has ABC Products ever bought 
a Model Six from us?“ The robot can be 
a good database manager, offering state-of- 
the-art facilities in Natural Query Lan¬ 


guage for communicating with you. In¬ 
deed, the robot can be loaded with infor¬ 
mation and manipulate it on the spot if a 
keyboard and display are available. 

Rover becomes a useful hand around the 
place, learning to do whatever is appropri¬ 
ate at the moment and remembering how 
to do that same job again later. With ex¬ 
perience, Rover grows increasingly valu¬ 
able ♦ 

With the personal robots currently avail¬ 
able, how practical is this scenario? Not 
very. Some of Rovers activities can be done 
by commercial personal robots right now. 
But how practical was an MITS Attair 
computer with octal switch input, 4K bytes 
of memory ■ cassette storage, and no 
BAS/C? Not very . A few years of serious 
effort were needed to shape personal com¬ 
puters into generally useful devices. 

The same kind of effort will make per¬ 
sonal robots handy We've come a long way 
already The availability of a plain-lan¬ 
guage control system brings Rover-like per¬ 
formance closer to reality , Memory is get¬ 
ting cheap, speech recognition and synthe¬ 
sis are operating at a useful level, sensory 
systems can be integrated nicely and some 
clever mechanical systems exist. 

You may want to tell your personal robot 
to fetch the paper and do those entertain¬ 
ing things around the house that we con¬ 
sider suitable activity for personal robots . 
You may also want to tell it to knock out 
a day's useful work in the shop . 

The robots are willing; we have to learn 
how to tell them what we want. 


Summary 

RCL and Savvy mark an improve¬ 
ment over Tiny BASIC coding, of 
course, but an improvement on Tiny 
BASIC alone is a modest goal. The 
programmer (and the robot) are still 
dependent on programming 
generated on an external computer 
and downloaded to the robot. Ob¬ 
viously, RB5X needs more brains 
aboard, and a card is in development 
that will enable programming in RCL 
internally in RB5X. Also, sensory in¬ 
put patterns can be learned by a Sav¬ 
vy system and associated with ap¬ 
propriate responses, RCL will 
become more comprehensive with 


time and experience, and the system 
can be extended in many directions. 

This has important implications for 
robotics. One intriguing thing about 
RCL is that it could work from the 
same plain-language instructions to 
compile programs in any language— 
FORTRAN, assembly language, 
whatever the object machine wants to 
hear. An enriched RCL vocabulary 
could control milling machines and 
steel mills as well as RB5X and his 
brethren, RCL with Sawy in its first 
release is powerful. It seems capable 
of becoming a general-purpose robot 
language that can keep up with the 
state of the art.B 


Dan Prendergast ts vice-president of research and 
development at RB Robot Corporation, Bill Slade 
is operating-systems manager at Excaltbur Tech¬ 
nologies Corporation, and Nelson Winkless is presi¬ 
dent of ABQ Communications Corporation {Box 
1432, Corrodes, NM 87048) and coauthor of Robots 
on Your Doorstep. 


The RB5X robot is manufactured by RB 
Robot Corporation, Suite 310, 18301 West 
10th Ave., Golden, CO 80401, f303) 
279-5525. 

The Savvy Programming Language is 
published by Excalibur Technologies Cor¬ 
poration, POB 26448, Albuquerque ; NM 
87125, (505) 242-3333, 
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PRESENTING 
THE NO-RISK DISK. 

Play it again. And again. And again. 

No matter how many times you play it, the 
TDK No-Risk Disk ' won’t drop a letter. A word. 

Not even a bit. 

We guarantee it. 

And not for 1 year. Or 5 years. But with a lifetime 
replacement warranty for as long as you own the 
disk. 

Our confidence is the result of almost 50 years’ 
research and development of TDK magnetic 
components and recording products. 

From that,we’ve been able to produce special 
surfaces and coatings that cut the effects of wear 
on a disk. 

Which means you can store all your valuable 
documents, time-honored information and one-of- 
a-kind thoughts on a TDK disk. 

And know it will not fail you. 

So the next time you want 
to store important information, 
put it on TDK. 

You’ve got nothing to lose. 

&TDK 

TDK offers a complete line of the most popular disks in 514■ and 8-inch formats. 
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1984, the Year of the 32-bit 
Microprocessor 

Technological evolution continues at breakneck speed with the 
coming of the supermicroprocessor 


By the end of 1984, well have seen 
32-bit microprocessors manufactured 
by Data General Corporation (DG), 
Digital Equipment Corporation 
(DEC), Hewlett-Packard (HP), Inmos, 
Intel, Motorola, National Semicon¬ 
ductor, NCR, Western Electric, and 
Zilog. In this article. Ill look at what 
32-bit microprocessors are and what 
they're going to be used for. Then III 
look at certain details available about 
the chips. 

First, let's define our terms. A 32-bit 
microprocessor has a full 32-bit archi¬ 
tecture, a full 32-bit implementation, 
and a 32-bit data path (bus) to mem¬ 
ory. Because this definition is terse, 
some explanation and examples are 
in order. 

Architecture. What is a micropro¬ 
cessor's architecture? The term means 
different things to different people 
but, for this article, let's call it the in¬ 
terface between the programmer and 
the machine. Architecture defines the 
set of accessible registers, the mem¬ 
ory model, the instruction set, and 
the addressing modes of the ma¬ 
chines. In order to qualify as having 
a full 32-bit architecture, the machine 
must have the following features: 

1. Data and address registers that are 

32 bits wide. 


by Richard Mateosian 

2. An instruction set that fully sup¬ 
ports 32-bit data types. 

3. Indexes and other address modi¬ 
fiers used in the machine's ad¬ 
dressing modes that have 32-bit 
repre sentations. 

Now, I don't mean to quibble about 
a few bits here and there. For ex¬ 
ample, the DEC VAX, generally ac¬ 
knowledged to have a 32-bit architec¬ 
ture, devotes the uppermost bits of 
addresses to special purposes; the ac¬ 
tual address fields are smaller than 
32 bits wide. Furthermore, many 
32-bit architectures provide for com¬ 
pact forms of addressing or address 
modifiers using fewer than 32 bits, 
but these are in addition to, not in¬ 
stead of, the full 32-bit forms. 

Full support of 32-bit data types is 
another deceptively simple idea. At 
the very least, it means that 32-bit 
quantities can be moved with a single 
instruction, and the usual arithmetic 
and logical operations (e.g., ADD, 
SHIFT, NOT) can be applied to 32-bit 
operands to produce 32-bit results. 
Problems arise with multiplication 
and division operations. When two 
32-bit quantities are multiplied, the 
result may have as many as 64 signifi¬ 
cant bits. Similarly, because division 
is the inverse of multiplication, you 


would expect, in a 32-bit architecture, 
to be able to divide a 64-bit quantity 
by a 32-bit quantity as long as the 
quotient and remainder could each 
be represented in 32 bits. One popu¬ 
lar microprocessor, widely regarded 
as having a 32-bit architecture, limits 
multiplication to 16-bit quantities so 
that results can be represented in 32 
bits. The same microprocessor en¬ 
ables division of a 32-bit quantity by 
a 16-bit quantity, but only if the quo¬ 
tient can be represented in 16 bits. 

Implementation. It is easier to under¬ 
stand architectural anomalies such as 
those mentioned above in terms of 
implementation. The first 16-bit 
microprocessors (8086, Z8QQ0, 68000) 
were implemented with 16-bit data 
paths and computational units, even 
though two of these microprocessors 
included many 32-bit architectural 
features. Similarly, Intel's 1APX432, 
which featured an innovative 32-bit 
architecture, was implemented with 
a 16-bit computational unit and 16-bit 
internal data paths. 

Let's look at how implementation 
can account for the architectural 
restrictions IVe just described. Sup¬ 
pose you are designing a micropro¬ 
cessor with a 16-bit computation unit 
(also known as an arithmetic and 
logic unit or ALU). That means that 
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Photo 1: The Motorola MC6S010. (Photo courtesy of Motorola Inc.) 


a basic operation of the ALU will be 
to accept two 16-bit inputs and to pro¬ 
duce a 32-bit product. If you want 
32-bit registers and an instruction 
that multiplies two 32-bit quantities 
to obtain a 64-bit result, you're going 
to have to devise some sort of inter¬ 
nal hardware ''subroutine" that 
breaks the multiplication down into 


16-bit multiplications and additions. 
These subroutines are an endless 
source of problems when you imple¬ 
ment interrupt handling or virtual 
memory. They are not appreciably 
faster than subroutines in software 
that implement the same operations 
using basic ALU operations. Thus, 
you will be tempted to match the ar¬ 


chitecture to the implementation, 
putting in a multiplication restriction 
like the one mentioned earlier. This 
causes little inconvenience to cus¬ 
tomers, but it gives a marketing de¬ 
partment nightmares when it tries to 
convince the world that a micropro¬ 
cessor has a true 32-bit architecture. 
Data path (bus) to memory. This is 
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the easy part of the definition of 32- 
bit microprocessor. There must be 32 
(or more) I/O (input/output) lines 
used for the transfer of data between 
the central processing unit and mem¬ 
ory. The effect of this requirement is 
to increase memory-bus bandwidth 
(the amount of data that can be trans¬ 
ferred on the memory bus per unit 
of time). In simple systems (just a 
central processing unit and memory), 
this can increase performance only 
when the central processor can han¬ 
dle instructions and data faster. In 
more complex systems, an important 
benefit of increased bus bandwidth 
is the ability to use multiple central 
processing units, direct memory ac¬ 
cess (DMA) transfers, and high¬ 
speed graphics processing without 
degrading computational power. By 
using the bus substantially less than 
all of the time, a 32-bit micropro¬ 
cessor contributes to overall per¬ 
formance in computer-aided design 
(CAD) systems, engineering worksta¬ 
tions, and even mainframe-level com¬ 
puters. 


Data buses of the 32-bit type are a 
relatively new addition to the micro¬ 
processor scene. Chips like Intel's 
iAPX432 and National Semiconduc¬ 
tor's NS16032 have full 32-bit architec¬ 
tures but 16-bit data buses. As this is 
being written, system designers can¬ 
not yet buy production quantities of 
any microprocessor with a 32-bit data 
path to memory. 

What Are 32-bit Chips Good For? 

The preceding section hints at the 
strengths of 32-bit microprocessors. 
The year 1984 will see many an¬ 
nouncements of CAD systems and 
engineering workstations based on 
32-bit microprocessors. General-pur¬ 
pose computers will appear with 
mainframe performance at substan¬ 
tially less than mainframe cost. High- 
end personal computers will follow. 
As competition and the "learning 
curve" of system design around 32-bit 
machines drive down prices, 32-bit 
microprocessors (and their architec¬ 
turally compatible 16- and 8-bit 
relatives) will become the standard 


for business and serious personal 
computing. 

Aside from the performance ad¬ 
vantages that come from higher 
memory-bus bandwidth and 32-bit 
implementation, the main benefit 
32-bit microprocessors bring to com¬ 
puter users is architectural. Most 
32-bit microprocessor architectures 
are designed to support high-level 
language programming. 

Each 32-bit microprocessor ad¬ 
dresses the issue of high-level lan¬ 
guage programming in a different 
way, and well look at the details later 
in the discussion of individual prod¬ 
ucts. The basic support features are: 
large, uniform address spaces; sup¬ 
port for virtual memory; addressing 
modes that support high-level lan¬ 
guages; and instruction-set sym¬ 
metry with respect to operations, 
operand size, and operand address¬ 
ing modes. 

Another benefit of the features of 
the new microprocessors is that they 
can use standard operating systems. 
Advances in computer science have 
led to the inclusion of operating-sys¬ 
tem support features within the new 
architectures, and the existence of 
"standard" operating systems like 
Unix has made the design of specific 
support features easier. 

The Lineup 

I want to discuss every 32-bit 
microprocessor that will be available 
or announced this year, but this in¬ 
volves a little guesswork. Much of 
this information is based on official 
releases, technical articles, and reli¬ 
able inside information. Other parts 
of the story are based on rumors, 
used only when that's the best infor¬ 
mation available, and then only 
when I believe the rumors. 

Here (in alphabetical order by man¬ 
ufacturer's name) are the 32-bit 
microprocessors: 

•DG's Microeagle 
•DECs Micro VAX 1 
•HP's Focus (company's internal 
name) 

•Inmos' Transputer 

•Intel's iAPX386 

•Motorola's MC68020 

•National Semiconductor's NS32032 



Complete BYTEWRITER using: 


Olivetti Praxis 30 portable. . $495 

Olivetti Praxis 35 portable ., * * * *.$545 

Olivetti Praxis 40 office machine ., >. *... ..... f . $645 

Interface only-wired and tested----- $ 165 


The parallel interface mounts entirely internally, interconnecting 
cables available for most computers. 


6 BYTEWRITER 


125 NORTHVIEW RD.. ITHACA, N.Y. 14850 
(607) 272-1 132 
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ntroducing the Most Powerful 
Business Software Ever! 


TRS-80™ (Model I, II, DI,or 16)* APPLE”• IBM™* OSBORNE™• CP/M™• XEROX™ 



The VersaBusiness" Series 


Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES™ $99.95 

Versa Receivables w is a complete menu-driven accounts receivable, invoicing, and 
monthly statement generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic bitting for past due at 
counts. Versa Receivables™ prints atl necessary statements. Invoices, and summary 
reports and can be linked with Versa Ledge Ft II™ and Versa Inventory™* 

VERSApAYABLES" $99.95 

VERSA PAYABLES™ is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. Versa Payables™ maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. Wiih VfcRSAP ayables™, you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL™ $99.95 

VERSA PAYROLL™ is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government required payroll information. Compete employee records 
are maintained, and alt necessary payroll calculations are performed automatreally, with 
totals displayed on screen for operator approval A payroll can be run totally, automati¬ 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may he posted to the VERSA LEDGER IF" system . 

VeRSAInVENTORY’" $99.95 

Versa Inventory" is a complete inventory control system that gives you instant access 
to data on any item. V^sa Inventory™ keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc , stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and prinl 
invoices directly or to link with the VERSA RECEIVABLES™ system. VERSAINVENTORY™ prints 
all needed inventory listings, reports of items below reorder point, inventory value re 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 


I 


CQMRJTRQUIC5! 


50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 


VERSALEDGER IP $149.95 

VER&aLedgER \r is a complete accounting system that grows as your business 
grows. VERSA LEDGER H T " can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed Into a large 
corporate general ledger system without any additional software, 

* Versa Ledger IF gives you almost unlimited storage capacity 

(300 to 10,000 entries per month, depending on the system), 

■ stores all check and genera] ledger information forever, 

* prints tractor-feed checks, 

* handles multiple checkbooks and general ledgers, 

* prints 17 customized accounting reports including check registers, 
balance sheets, income statements, transaction reports, account 
listings, etc. 

Versa Ledger IT 1 comes with a professionally-written 160 page manual de¬ 
signed for first-time users. The V^RSaLedger II™ manual will help you become 
quickly familiar with Versa Ledger IP", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Every VERSABUSINESS™ module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. Ef you are not salisffod with any VERSABUSINESS™ module, you 
may return it within 3)0 days for a refund. Manuals for any VERSABUSINESS™ module may be 
purchased for $25 each, credited toward a later purchase of that module. 


To Order: 

Write or call Toll-free (800) 431-2818 
(N.Y.S. residents coU 9 14-425-1535) 

* add $3 tor shipping in UPS areas * add $5 to CANADA or MEXICO 

* add $4 for C.O.D. or non-UPS areas _ * add proper postage elsei-jbem 


DEALER ENQUIRIES WELCOME 

All prices and specifications subject to change / Delivery subject to availability. 


* 7RS-8Q is a trademark of the Radio Shack Division of Tandy Ccrp, - ‘APPLE is a. trademark of Apple Coorp "IBM is a trademark of IBM Corp - ‘OSBORNE is a trademark of Osborne Corp. 

*CP/M is a trademark of Digital Research ‘XEROX is a trademark of Xero* Corp 













WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 
C-COMPILER. 


DEC and INTEL wanted the best C technology avail¬ 
able, with excellent code density, supporting the full C 
language and their specific operating environments— 
all at a competitive price. 

They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro¬ 
computers—68000, PDP-11, Z8000,8086—with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ¬ 
ing CP/M and PC DOS. Both cross and native compilers 
are available. 

Call us for the distributor nearest you. OEM’s should 
contact us directly about their specific requirements. 

Mark Williams Company, 

1430 West Wrightwood, Chicago, Illinois 60614, 
312/472-6659. 



Mark 

Williams 

Company 



•NCR's NCR/32 
•Western Electric's WE32000 
•Zilog's Z80000 

DG announced its Microeagle in 
November 1983. DEC'S Micro VAX 1 
was announced last October. The HP 
Focus (no official name or part num¬ 
ber) is the heart of the HP-9000 com¬ 
puter system, but it is not and will 
not be available as a separate prod¬ 
uct. The Intel iAPX386 has not been 
announced yet, but the company is 
expected to do so in late 1984. Moto¬ 
rola has announced its MC68020; al¬ 
though no detailed specifications are 
available, samples have been prom¬ 
ised for the middle of this year. The 
NCR/32 chip set, like the National 
Semiconductor NS32032 and its as¬ 
sociated chips, is commercially avail¬ 
able. Western Electric has incor¬ 
porated its WE32000, formerly 
known as the Bellmac-32 and opera¬ 
tional since 1981, into at least one ter¬ 
minal. The chip, used internally by 
the company and in several VAX-class 
minicomputers, is not available as a 
separate product, but Western Elec¬ 
tric has not publicly ruled out that 
possibility. Zilog's Z80000 has been 
announced, detailed specifications 
are available, and samples have been 
slated for release this year. 

In addition to these products, there 
is an important experimental family 
of microprocessors called RISC ma¬ 
chines. (RISC is an acronym for re¬ 
duced-instruction-set computer,) 
These 32-bit microprocessors have 
been developed at universities like 
Stanford and the University of 
California at Berkeley. They are not 
commercial products, but the ideas 
propelling them will profoundly in¬ 
fluence future commercial micropro¬ 
cessors. The Inmos Transputer, an¬ 
nounced in November 1983, reflects 
this influence. 

Now let's look at these micropro¬ 
cessors in greater detail. Then I'll 
make a few comparisons. 

The DG Microeagle. This is a VLSI 
(very large-scale integration) version 
of the machine whose soul Tracy Kid¬ 
der described. The Microeagle chip 
set's central processing unit executes 
register-to-register operations in a 
400-nanosecond cycle time and uses 


two cycles for memory-to-register 
moves. The central processor uses a 
floating-point coprocessor to handle 
64-bit addition in four cycles. (See the 
November 3,1983 issue of Electronics 
for more information.) 

The DEC Micro VAX 1. The VAX 
is a well-known 32-bit architecture 
that has been realized in two "super¬ 
mini" implementations, VAX-11/780 
and VAX-11/750, and in a more mod¬ 
est VAX-11/730 version. The Micro 
VAX 1 is an implementation of the 
same architecture in a set of VLSI cir¬ 
cuits, supplied on a printed circuit 
board like the LSI-11 implementation 
of the PDP-11 architecture. 

A key feature of the VAX line of 
computers is its total upward and 
downward compatibility. In this 
Micro VAX 1, some of the "commer¬ 
cial" instructions have been elimi¬ 
nated, but traps have been provided 
to enable their emulation in software. 
The VAX architecture is well known. 

The Hewlett-Packard Focus. A 
number of articles have been pub¬ 
lished about the process technology 
and design methodology of the HP 


Focus, but HP deliberately avoids 
revealing details of the architecture. 
Enough is available from technical ar¬ 
ticles, however, to get the general 
idea. 

Basically, HP set out to design a set 
of VLSI components that would work 
together to form fully integrated 
32-bit multiprocessing systems. It 
took seven years; when HP finished, 
it had designed six VLSI circuits and 
a special mounting board that 
doubles as a heat sink. The six cir¬ 
cuits are: central processor, I/O pro¬ 
cessor, memory controller, RAM 
(random-access read/write memory), 
ROM (read-only memory), and 
clock. Each circuit is fabricated in a 
1-micron double-metal NMOS (neg¬ 
ative-channel metal-oxide semicon¬ 
ductor) technology, designed to run 
at 18 MHz. A typical system block 
diagram is shown in figure 1. 

The most complex of the circuits is 
the central processing unit, which 
contains about 450,000 transistors. Its 
230 instructions are microcoded in 
9216 38-bit words of control ROM, 
fetched and executed at an 18-MHz 
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GRAPHIC POWER FOR THE EPSON OX-10 " 

with one key ... 

■ Draw Circles ■ Squares 
■ Lines ■ Axis, etc. 

also zooming and panning, multiple screens, 
animation and much more ... 

Q Plotter also turns your Mbasic into a high powered 
graphics basic. 

introductory price $175.00 

To order call toll-free 1-BOO-824-7888 Operator 409 
For technical information or dealer nearest you 
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memory-processor bus 



Figure 1: A block diagram of the Hewlett-Packard Focus microprocessor ; 


dock rate, A 38-bit microinstruction 
is executed every 55 nanoseconds. 
The central processing unit's instruc¬ 
tion set is stack based, in the style of 
some Burroughs machines. Many in¬ 
structions operate on the top ele¬ 
ments of the stack, leaving the result 
on the stack. To optimize these in¬ 
structions, the top elements of the 
stack are automatically kept in reg¬ 
isters, with transfers between these 
registers and the stack segment of 
memory carried out without explicit 
machine instructions. 

The central processor contains an 
extremely powerful ALU capable of 
executing a 32-bit register-to-register 
integer addition or a right or left shift 
of up to 31 bits in one microcycle (55 
nanoseconds)* Division of 64-bit 
operands in IEEE (Institute of Elec¬ 
trical and Electronics Engineers) for¬ 
mat, the longest ALU operation, re¬ 
quires 16 microseconds* 

The memory model for a process 
executing on the Focus central pro¬ 
cessing unit consists of code, stack, 
global data, and external data seg¬ 
ments, Processes can have multiple 
data segments, which can be demand 
paged. Code is also demand loaded, 
an entire segment at a time. 

HP estimates the execution speed 
of the Focus central processing unit 
to be approximately 1 MIPS (million 
instructions per second) on typical 
instruction mixes. That is, a typical 
instruction requires approximately 18 


microcycles for its execution. Al¬ 
though execution and operand fetch¬ 
ing from memory are pipelined, the 
central processor has no cache or TLB 
(translation lookaside buffer, a cache 
of address translations used for 
memory addressing). Nonetheless, 
the Focus central processing unit uses 
only about 30 percent of the 18-mega- 
byte/second memory-bus band¬ 
width, so that substantial perfor¬ 
mance improvement can be obtained 
with a configuration that has mul¬ 
tiple central processing units* This is 
exactly what HP intended, and the 
instruction set of the central pro¬ 
cessor is designed to support parallel 
processors. 

The Focus instruction set features 
high-level language support, includ¬ 
ing a Try/Recover facility based on 
stack markers. The Focus is intended 
to be programmed in HP's "Modular 
Pascal" implementation language, 
Modcal. Even the lowest level of the 
company's HPUX (HP's version of 
Unix) kernel is programmed in 
Modcal, 

I'm not going into detail about the 
other circuits of the Focus chip set, 
but one example shows how these 
circuits work together. The central 
processing unit can issue up to three 
addresses on its multiplexed address/ 
data bus before receiving the corres¬ 
ponding data from memory. The data 
words appear on the address/data 
lines at precise, predictable times, re¬ 


quiring perfect synchronization of the 
activities of the central processor, 
memory controller, and memory cir¬ 
cuits* In fact, 25 of the central pro¬ 
cessing unit's 83 "pins" are dedicated 
to control lines for communication 
with other Focus chip set circuits* 
(The remaining pins are the 32 ad¬ 
dress/data lines and the 26 lines for 
power, ground, and clock signals.) 

The Inmos Transputer* This is a 
RISC-like machine scheduled for 
release in late 1984. The name of the 
chip indicates Inmos intends to make 
it as ubiquitous as the transistor* The 
Transputer will be a single-chip, 
250,000-transistor device built in 
2*0-mkron CMOS (complementary 
metal-oxide semiconductor) technol¬ 
ogy. It will include processor, mem¬ 
ory, and communications circuitry. 
The Transputer is designed to be 
used in multiprocessor systems and 
data-flow machines programmed in 
Inmos' Occam language* 

The Intel iAPX386* Some of this in¬ 
formation is based on rumors, but it's 
what I believe to be true about this 
chip: 

•it's an extension of 8086 and 286 ar¬ 
chitectures 

•it has 32-bit offsets in data segments 
•it's implemented in CMOS technol¬ 
ogy to run at 16 MHz 
•it has speeded up instructions from 
iAPX286 

•it has an on-chip instruction cache 
•it contains 270,000 transistors 
•it features on-chip paging plus 286- 
style segmented virtual memory 
•it has new instructions for vectors 
and bit fields 

•its accompanying numeric coproces¬ 
sor is much faster than the 80287 
•its improved bus supports fault 
tolerance 

The Motorola MC68020. This is the 
32-bit member of the MC68000 
family. Very little has appeared in 
print about the features of this cen¬ 
tral processing unit, which is sched¬ 
uled to be sampled in 1984. Motorola 
personnel have talked freely at recent 
conferences and trade shows, and 
many details have been presented to 
current 68000 users. I'll summarize 
the industry scuttlebutt about the 
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A QODBOUI COMPANY 


SYSTEM B16/A 

$4125 

SYSTEM 816/8 

$5249 

SYSTEM B16/CH* 


w/40 Mb HARD DISK 

$9369 

SYSTEM 816/68K* 

$6749 

SYSTEM 816/10* 

CALL 

THE ABOVE FULLY ASM , 


TESTED. & BURNED-IN 



•INCLUDES ON-SITE XEROX SERVICE 
CPU 8086 A&T $565 

CPU 8086/87 A&T $789 

CPU 68K W/CP/M 68K & map 
FORTH $790 

CPU 286 A&T $1199 

CPU 16032 A&T $525 

RAM 16 64K STATIC. 8 OR 16. A&T $409 

RAM 22 256K STATIC. 8 or 16. A&T $1313 

DISK I A&T $375 

INTERFACER 3 8 SERIAL A&T $525 

SIX SLOT MOTHERBOARD W/TERM $99 


ncFX 


ICB 10 an 8 Channel OPTO $197 

Isolated I/O w/Relays Out 

MORROW 

MD2 W/LIBERTY TERMINAL $1599 

& TALLY PRINTER 

MD3 SYSTEM AS EQUIP ABOVE $1899 

MD11 SYSTEM AS EQUIP ABOVE $2745 
W/CP/M 3.0, 128K RAM. DSOD FLPY 
& 11Mb H D 


Cromemco 


SDi Ht-RES COLOR GRAPHICS $675 

PR I PRINTER INTERFACE $208 

D+7A DIG1TAL7ANALOG INTERFACE $251 
2PU CPU $335 

C IO SP PERSONAL COMPUTER $1495 


w Actrix 


I'M 


COMPLETE PORTABLE W/MODEMS, 
MX80 PRT. 12" MON. IN OLD, CALL 

2 PSDD DRV, 320K RAM, Z80. 

8088 CP/M 2.28*86 

MSDOS, PCDOS INSTALL 8* COPY 

PROGRAMS + S W 


&851®6ter 


CPU SUPPORT $327 


MONITORS 




USI Computer Products 

Pi 2 12 IN. GRN HI RES $142 
Pi 3 12 IN. AMBER HI-RES $149 


14425 North 79th Street 
Scottsdale, Arizona 85260 
TELEX 16 5025 FTCC SEC PHX 


S-100 

ESTABLISHED 1977 


SALES 

800 - 528-3138 

TECHNICAL 602-991-7870 


S-100‘s DUAL EXTENDER BD. $39 

16K EPROM BD $99 


m DIGITAL RESEARCH 


MP/MII $315 

MP/M-86 $455 

CONCURRENT CP/M $245 

CP/M PLUS $245 

"C“ COMPILER $420 

PASCAL MT+86 420 

SPEED PROG PKG $175 

ACCESS MNGR-86 $280 

DISPLAY MNGR-86 $350 

PL/1-86 $525 

COMPUTER INNOVATIONS 

‘C‘ COMPILER/PC-DOS $297 

(0 Hayes 

IBM PC 1200B MODEM BOARD $479 

MBpraCTICAL 

mPERIPHERALS 

MICROBUFFER/EPSON ,M CARD 
MBS-16/32K SERIAL $129 

MBS-32K SERIAL $159 

MBP-64K PARALLEL $199 

MICROBUFFER IN LINE'* STAND ALONE 
MBIS SERIAL 64K $259 

MBIP PARALLEL 64K $259 

MICROBUFFER II 16K. 

APPLE II. 11+ lie $195 


PC MATE by 




1st MATE 256K, CL/CAL 
W/BATTERY.SERIAL. PARA. 
RAM DISK. SPOOLER 


FOR 

IBM-PC 

$419 


5Mb CART WINCH IN PC $1479 

GRAPHICS MASTER HI RES RGB 
COLOR GRAPHICS $575 

256K DYNAMIC MEMORY $349 

TIME MASTER W/BATTERY BACK¬ 
UP $109 


U.S. ROBOTICS 


S-100 300/1200 BAUD. BD. MODEM $315 
PASSWORD 300/1200 W/S.W. $369 

AUTO DIAL 212A W/S.W, $475 



SUPERSIX 128K RAM $800 

SUPERSLAVE 6MHz, 1 28K $595 

HDC-1001-5" H.D. CONTROLLER $450 
CP/M 3.0 $350 

TUR80DOS MULTI-USER $600 


IFLUKEI 


FLUKE 77 $119 

DVO METER 
0.3K DC Accuracy 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs. 9:00AM - 5:30PM M-F 

Circle 312 on inquiry card. 


S 100 BULLETIN BOARD 

SAVE 1% ON MODEM ORDERS 
300-1200 BAUD 24 HR. ACCESS 
FOR SUPER DEALS, FAST ORDERS 
OR TECH, ASSIST, CALL 
[602] 94B-13S7 

S-100 MAINFRAMES 

PARA DYNAMICS 

3820S PRONTO W/SEQUENCER $ 1 235 
3020D 20 SLOT DESK TOP $679 

3510D 10 SLOT, DUAL 5%" $685 

2200R DUAL 8 1 ' DRV RACK MOUNT $525 
2300 H.D. 8” FLPY. 8" HRD DSK $375 

INTEGRAND 

000 DB2F w/ $497 

SPEC PAINT FILTERS S-100 
CONNECTORS AC CBLS. TERM. M B. 

1100 D w/OAK SIDES 7 SLOTS $449 

_FLOPPY DISK DRIVES_ 

ADD-ON DRIVE SYSTEM 
W/2 aUME 142 

514'* DSDD DRV $475 | 

2 QUM£ 242 8 r DSDD DRV. 

CABINET, PWR, SUP., CABLES, 

B FAN W/RLTER INCLD. $1095 I 

842 8" DSDD $460 

pume 242 dsod 5445 

^ 142 5" DSDD $190 | 

IBM has recently selected the 
QUME Drive for their PC, 

landoh 100 2 5% * n - DSDD $229 


PRINTERS 


DAISYWRITER 2000 W/48K $1095 

TALLEY MT 160L W/TRACTGR $625 

EPSON MX 100 $569 

OKIDATA 93 $959 



CP2 48000 SBC 
CPS-6A 64K SLAVE 6 MHz 
256KMB RAM BP. 


$895 

$495 

$895 


ada. 


ACKERMAN DIGITAL 
PROMBLASTER W/S.W, S299 

KLUGE KIT S-100 PROTO CARD $135 




400 WATT 
W/BATTERY 

GOOD FOR 1 HR. 


STAND-BY POWER SUPPLY $450j 


Subject to Available Quantities 
Prices Quoted Include 
Cash Discounts 
Shipping & Insurance Extra 



























68020. 

The MC68020 is a 32-bit version of 
the widely used MC68000* It is 
basically upward compatible—most 
68000 code can run on a 68020, but 
not vice versa. Because the 68000 ar¬ 
chitecture has already been pre¬ 
sented in a series of articles by Tom 
Starnes (April, May, and June 1983 
BYTE), Ill concentrate on the im¬ 
provements. 

Although most of the instruction- 
set changes are in the area of address¬ 
ing, specific new instructions have 
been added for packing and unpack¬ 
ing of BCD (binary-coded decimal) 
strings, manipulation of bit fields, 
and 32-bit multiplication and divi¬ 
sion. Several new addressing modes 
have been added, and 32-bit dis¬ 
placements are supported* 

Because the 68020 maintains the 
68000 requirement that instructions 
be multiples of 16 bits in length and 
aligned on 16-bit boundaries in mem¬ 
ory, extensions to 68000 addressing 
involve the addition of one or more 
16-bit words to the basic instruction. 


This additional space makes possible 
the encoding of a large number of 
new addressing forms* These forms 
include 16-bit and 32-bit displace¬ 
ments, elimination of the base or 
index register operand in addressing 
modes that usually require one, and 
an additional level of indirection, 
either before or after indexing. 
Besides instruction-set changes, 
the 68020 has a number of other new 
features. The most important are an 
on-chip instruction cache, dynamic 
bus sizing, a coprocessor interface (to 
support the MC68881 floating-point 
coprocessor), better exception han¬ 
dling, virtual memory and bus fault 
support, and a "barrel shifter"' to 
speed the execution of shifts, multi¬ 
plication and division, bit field, and 
other instructions* 

The 68020 will be fabricated in a 
new process that is about 90 percent 
CMOS, with NMOS technology 
used for critical circuits. The chip 
contains approximately 170,000 tran¬ 
sistors and will be supplied at speeds 
of 16 and 20 MHz. Motorola estimates 


that at equal dock speeds, the 68020 
will be about twice as fast as a 68000 
on typical programs. 

The National Semiconductor 
NS32032* This is the 32-bit member 
of the NS16000 family, which consists 
of the NS08Q32, NS16032, and 
NS32032. The NS08032 and NS16032 
are the 8-bit and 16-bit bus versions. 
As in the VAX line, all central pro¬ 
cessing units in the NS1600G family 
share the same 32-bit architecture. 
Except for the data bus, they also 
share the same internal implementa¬ 
tion. BYTE readers had the oppor¬ 
tunity to learn about the NS16000 
family architecture in an article by 
Glen Leedy (April 1983, page 53), so 
I won't repeat that material. 

The NS16000 family is distin¬ 
guished by its mainframe-on-a-chip 
architecture, featuring virtual mem¬ 
ory, floating-point support, and a 
highly regular, compactly encoded 
instruction set designed for high-level 
language support. The NS32032 is 
designed to work with a memory- 
management unit (MMU), the 


THE 

PURCHASING AGENT 

1983 favorites 


We can buy any microcomputer product for you from 
our 288 participating wholesalers. In 1983, our clients' 
favorite products were: 


Altai 568-10 
Compupro 

Sya B1&J 


5,650 


Sya 81 &A RAM £1' 4,075 

Sys 8l6CRAM2r 6.G 32 
'Completely Assembled 
*4-Driven 1.100 

Disk 2. Hard DisK Com r 500 
Pragmat ic 20 meg 2,990 
Pragmatic 40 meg 4,586 
Columbia Sys.. 2 320K 2,779 

Sys.. pen i a bit? 2,390 
Corona crej»k1np, J-320K 2,407 

Eagle 1620 2.939 

NEC APC-WD3 2,999 

soifware packaqe 251 
Hi 2 color graphics SIS 
Sagely, w/06meg. 5,385 


HARD DISKS 

Davung, 5 meg. UrV m 1.995 

Tallgra » Tech- $ meg i .779 


IBM PERIPHERALS 

Keyl rente* 5150 Keyboard i as 

MODEMS 

Hay,* 1200 499 

US Robotic* Password 349 

MONITORS 


flmdek .WO G Ht-Hw 130 


300 A Hi Hes 

US 

NEC 1303 

536 

PrlncBtofi RGB wfcsbld 

455 

PLOTTERS 

Houston tnstr, PMP 29 

1,776 

PRINTERS 

C. Iloh F 10,4Qcps. 

1.050 

Diablo 620 

675 

630 API 

1.710 

Epson Fx-BO 

571 

NEC 3510 

1,366 

7730 

1.900 


PRINTERS 

Otrldati S2P 
T*|ly 160L, wrttreelor 
1BQL, wM rector 
Toshiba P-1350 

TERMINALS 

Gum* QVT102A 
QVT1G2G 

Tale video 925 

950 

ACCOUNTING 

SOFTWARE 

CVMA, eoefi module 
Micro Computer 
Consultants r aa nlfid 

DATABASE 

SOFTWARE 

Condor lit 
Personal Pearl 




750 

450 


437 

199 


CALL US FOR THE NET PRICE ON ANV OF THE 7,000 OTHER 
PRODUCTS WE CAN BUY FOR YOU AS YOUR PURCHASING AGENT. 


S84-1 


THE 

PURCHASING AGENT, INC. 

574 Weddell Drive, Suite 5 
Sunnyvale, CA 94089 

(408) 744-0646 


COMPETITIVE EDGE 

P.O. BOX 556 Order Line 800-336-1410 

PLYMOUTH, MI 48170 Info & Local 313451 -0665 

Authorized Sales Center For 
Compupro * 1 t Lomas, Teletek, Seattle 
Systems with constant voltage on drives & circuit boards choice of 
Compupro enclosure 2 & Para Dyn. drive cabinet or Pronto Roll-a- 
Round all in one 20 slot mainframe. 


COMPUPRO® 85/88, Disk L f/O-4, RAM 16, (2)8" DSDD, CP/M.S3395. 

COMPUPRO* 8086. Disk 1, 1/0-4, RAM 21 I28K, 2-&" DSDD, CP/M.3995, 

COMPUPRO® 68K, Disk 1.1/0-4, RAM 21 128K, 2-8" DSDD, CP/M.3995. 

TELETEK SYSTEM ASTER* , Z80A, G4K, (2) 8" DSDD Floppy*, CP/M..2995- 

LOMAS LIGHTING 266™ CPU, I28K RAM 67. LDP72, HAZ, 2-8" CP/M .3695. 

85J88 t 86, 286 it Z8G Available in Multiuser <£ Hard Disks 

NEW MINI-MICRO SERIES SINGLE BOARD ZBt> OR 80186 

TELETEK SYSTEMASTER. 2-5” 48TP1 Floppy*, Cabinet, CPM..1795* 

TT SYSTEM ASTER. HD/CTC* 1-5" Floppy, 10MB Hard Disk, Cab.2995. 

LOMAS 80186, 128K, Concurrent CP/M 2-5" Floppy*, Cab -...,3995. 

LOMAS 80] 86. 128K, CCP/M. 1-5" Floppy, 10MB Hard Disk.3195. 


Place Order for Mini-Micro Hard Disk System in January and ger 
a FREE Qume Amber or Green Screen QT102 Terminal 

LOWEST PRICES ON COMPONENTS FROM 
COMPUPRO, LOMAS, TELETEK, SEATTLE 


COMPUPRO Disk 1 

S3 27 

RAM 22 A&T 

SI 135 

INTERFACER 4 A&T 

297 

CPU 68 K A&T 

459 

RAM 21 A&T 

723 

INTERFACES 3 A&T 

461 

CPU 85/88 A&T 

327 

RAM 16 A&T 

363 

CPU 8086 A&T 

495 

Disk 3 A&T 

525 

RAM 17 A&T 

329 

CPU Z A&T 

215 

LOMAS 286 

1116 

RAM 67 12BK 

796 

RAM 67 & BAT BU 

875 

LOMAS LDP72 

m 

LDP72/CPM86 

399 

hazitall 

275 

LOMAS 256K DRAM 

636 

J2SK DRAM 

396 

LIGHTNING 1 86 

420 

TELETEK HD/CTC 

499 

SYSTEMASTER 

627 

10 MB 1/2 HEIGHT 

795 

TELETEK SBC 1 

577 

SBC 2 

CALL 

TELETEK MDRIVE 

795 


TERMINALS, PRINTERS 


QUME QTJ02 Green 

S539 

QT102 Amber 

549 

TE LEVI DEO 925 

699 

TELE VI DEO 950 

899 

F1040CPS 

J075 

F10 Sheet Feed 

495 

dBASE 11 

425 

SUPERCALC2 

199 

DRI Cfor 86 

225 

PASCAL MT + 86 

375 

CB80 

325 

DRICB86 

375 


COMPUPRO is a Godbout Company, CP/M, is a Registered 
Trademark of Digital Research, Supercalc is a tm of Sorcim 
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Circle 297 on Inquiry card. 


Circle 78 on inquiry card. 







































Instant one-button color printing. 



Press here. 


It's just that easy! Any time you want to print what's on your 
Apple's screen just hit the copy button on your Transtar 315 
color printer with our PICS card installed, and it's done! No 
special programming, no lengthy code sequences, no need to 
exit your program! Just press the button and it prints! 

By adding the optional PICS card to your $599 Transtar 315 
color printer, you've opened up a whole new world of easy color 
printing. For the first time ever, our PICS parallel interface card 
enables you to screendump virtually any program - graphics, 
charts, games - even copy-protected software! Specially design¬ 
ed only for the Apple II, I1+, Me, and Franklin computers, the 
Transtar 315 PICS card does the work of a parallel card and a 
lot more and costs only $119,95. 

At the push of a button, Transtar's innovative new 4-color dia¬ 
gonal ribbon will print up to 7 colors and more than 30 shades 
in a single pass. 

The 315 is precision-built to exacting standards by Seikosha, 
the most experienced company of the famous Seiko group- 
recognized worldwide for quality and dependability. In fact, 
one of the nicest things about Transtar's 6-month warranty 
on parts and labor is that you'll probably never use it! 

Innovative, inexpensive, dependable, easy: the Transtar 315, 
Color printing has never looked so good! 

Only $599. 



■MU 


* Pics card* ana currenilv aval labia lor Apples and Frank I ini. 
PICS cards for other computers will be a*aiJable In tba future. 


Transtar 

A Vivitar. Computer Product 


Circle 362 on inquiry card. 


P.O, Box C-96975, Bellevue, WA 98009 
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ADD/OATA CONTROLS a STATUS 



Figure 2: A black diagram of the NS32032 central processing unit from National Semiconductor 


NS16082, and a floating-point unit, 
the NS16081. Floating-point and 
memory-management control in¬ 
structions are integrated into the cen¬ 
tral processor and communicate with 
the support chips through a slave 
processor protocol. This arrangement 
enables transparent integration of the 
three chips into one. 

Figure 2 is a block diagram of the 
NS32032 central processing unit. An 
important feature of this chip is the 
8-byte instruction prefetch queue. 
This small FIFO (first-in/firshout) 
buffer lets the central processing unit 


make 32-bit aligned transfers from 
the instruction stream, even though 
NS32032 instructions vary in size and 
have no alignment restrictions. This 
8-byte buffer provides another 
benefit, achieved in other central pro¬ 
cessors with a much more costly on- 
chip instruction cache. By letting in¬ 
struction fetching proceed asyn¬ 
chronously from execution, instruc¬ 
tions load as fast as necessary, up to 
the full bandwidth of the memory 
bus. Because the compactly encoded 
NS32032 instructions load faster than 
they execute even with external mem¬ 


ory management, the central pro¬ 
cessing unit executes in-line code at 
full speed. In fact, in typical applica¬ 
tions, the NB32032 central processing 
unit occupies less than 50 percent of 
the available bus bandwidth, making 
it suitable for complex systems con¬ 
taining multiple central processors, 
DMA transfers, and high-speed 
graphics. 

The NS32032 is implemented in a 
3,5-micron NMOS process and con¬ 
tains about 70,000 transistors. It runs 
at 10 MHz, A CMOS version and ver¬ 
sions running at higher clock speeds 
are planned for 1984, The machine 
uses a three-stage pipeline for in¬ 
struction execution: the first stage is 
the loader, which removes instruc¬ 
tions from the queue; the second 
stage is the preprocessor, which de¬ 
codes instructions; the final stage is 
the microcode-execution unit. Micro¬ 
code executes at the rate of one 
microinstruction per clock cycle {100 
nanoseconds). 

The NCR NCR/32. This micropro¬ 
cessor chip set is quite different from 
all of the other microprocessors dis¬ 
cussed in this article. It is designed 
to be externally microprogrammed to 
emulate other computers, principal¬ 
ly medium-sized IBM mainframes 
like the System 370. The chip set con¬ 
sists of: 

•the NCR 32-000 CPC, the central 
processing unit. It contains 40,000 
transistors and is fabricated in a 
3-micron silicide NMOS process. It 
runs with a 13.3-MHz clock, with in¬ 
ternal machine cycles occupying two 
dock cycles (150 nanoseconds). The 
16-bit microinstructions, read from a 
128K-byte external storage unit, select 
95-bit words from an internal ROM 
to control 179 operations, mostly 
register-to-register arithmetic and 
logical operations on 4-bit, 8-bit, 
16-bit, 32-bit, and field data types. 
Microinstructions are executed in a 
three-stage pipeline (fetch, interpret, 
execute). Eight 16-bit jump registers 
support a rich set of conditional 
operations at the microcode level, 
and special set-up microinstructions 
facilitate IBM System 370 emulation, 
•the NCR 32-010 ATC, the memory 
management unit. In addition to ad- 
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Unix, with change. 

With Idris, developers get the functionality, compatibility and portability of UNIX. 


And pocket 

TWICE THE NUMBER OF USERS as 
UNIX on comparable hardware, because Idris 
is optimized for microprocessors. 

MORE DISK SPACE FOR FILES AND 
PROGR AMS Idris occupies less than 1.5 
megabytes of disk. 

MORE TASKS RUN SIMULTANEOUSLY 

because Idris requires less memory. 

Typically, 50 KB for the Kernel plus 50 KB 
for a compile. For example, you can overlap 
communication simultaneously with word- 
processing and spreadsheet analysis and 
Fortran compilation. 

provided by use of Whitesmiths' 
authorization seal. 


the Idris difference* 

• GREATER PORTABILITY FOR YOUR 

Idris provides a common 
development and processing environment 
across processors. Supported machines include 
DEC PDF-1 Is (including Pro-350 and Micn> 
II), numerous Motorola 68Ks and, in first 
quarter 1984, the 8088 based IBM PC and 
DEC Rainbow. 

• MORE COST EFFECTIVE PER USER. 
The $550 end-user price is for as many users as 

the hardware will allow. 

That’s UNIX with change . To get more 
out of your computer f call or write to 
Whitesmiths, Lid. 



Whitesmiths, Ltd. 

97 Lowell Road, Concord. MA 01742 
(617) 369-8499 Telex 951708 SOFTWARE CNCM 


Circle 378 on inquiry card. 

UN LX a trademark of Bell Laboratories: DEC, PDP-1 I and Rainbow are trademarks of Di gilal Equipment Corporation; IBM and IBM PC arc trademarks of International Busirrc-sji 
Mac hines Corporation: Idris is a trademark of Whitesmiths.. Ltd. Distributors: Australia,, Fnwnray Pty. Ltd-. P-O.B. Z24. Hurstville, NSW222W6l2j570-6IUU; Japan, Advanced 






PERFORMANCE BOOSTER ADDRESS TRANSLATOR 



Figure 3: A configuration of the NCR/32 System. 


dress translation and access protec¬ 
tion, this chip provides memory-re- 
fresh control, error-checking and cor¬ 
rection (ECC) logic, a time-of-day reg¬ 
ister, an interval timeout interrupt, 
and an interrupt on writes to one 
specified virtual address. Sixteen 
translation registers support map¬ 
ping of 32-bit or 24-bit virtual ad¬ 
dresses into 24-bit physical ad¬ 
dresses, using page sizes of IK, 2K, 
or 4K bytes* 

•the NCR 32-020 EAC, the "booster" 
chip for arithmetic operations. It sup¬ 
ports IBM-compatible single- and 
double-precision binary and floating¬ 
point arithmetic, packed and un¬ 
packed decimal storage, and format 
conversions. A single-precision float¬ 
ing-point addition takes approxi¬ 
mately 1.6 microseconds. 

•the NCR 32-500 SIC, which inter¬ 
faces the 24-megabyte/second pro¬ 


cessor memory bus to slower periph¬ 
erals and to other systems. 

The configuration of an NCR/32 sys¬ 
tem is shown in figure 3. No bench¬ 
mark data has been published, but 
NCR estimates performance of the 
NCR/32 at approximately four times 
that of a 10-MHz 68000. 

The Western Electric WE32000. 
This microprocessor was designed 
from the start to support Unix and C. 
Although a great deal has been pub¬ 
lished about the process technology, 
electrical design, emulation tech¬ 
niques, and testability of the 
WE32000, few details are available 
about its architecture. The basic chip 
set consists of a central processing 
unit and an MMU, each realized in 
2.5-micron "domino" CMOS and 
running at 8 MHz. Versions meant to 
run at much higher speeds have been 


designed but are not officially ac¬ 
knowledged by Western Electric, The 
central processing unit contains 
146,000 transistors, and the MMU 
contains 92,000. Figure 4 shows a 
block diagram of the central process¬ 
ing unit. 

The WE32000 instruction set fea¬ 
tures a high degree of orthogonality 
of operation, addressing mode, and 
operand size selection. All binary 
arithmetic operations are available in 
two-address and three-address 
forms, and unary operations all have 
two-address forms. In general, the op 
code specifies the operand size, with 
all operands extended to 32 bits 
before operations are performed. 
When operands of different sizes are 
operated upon, an explicit type spec¬ 
ification in an "expanded type" ad¬ 
dressing mode overrides the operand 
size implicit in the op code. 



Figure 4: A block diagram of Western Electric's WE32000. 
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TOmPUIER WAREHOUSE 

CALLTOLLFREE 1 - 800 " 528“1054 


QUADRAM 


Quadlink. 

S449 

Quad ward 64k 

$249 

Quad board 256K .. 

$369 

Ouadboard H64K , 

$249 

Guadboard ll 356K ... 

$369 

Micrelarer(MEie) 1BK 

$129 

Mtcmfazer (ME32) 32K. 

$149 

Micnolazer [MSS16) 16 K. . 

$149 

Mtcro1azer{MSS32132K 

$179 

PRINTERS 


C-ltoh 


F-IO-Parallel or Serial. 

$935 

56 CPS Serial or Parallel ... 

$1319 

9510 Parallel (Prowritad 

$339 

&5lOSP(Prowritar SP}. 

$559 

Computer International 


Dg Isy writer 2000 W/ 40K . 

$999 

Com rex 


CR-2. 

$449 

Datasouth 


Dsiao. . 

$115$ 

Diablo 


620 RO . 

$650 

030 RO. 

$1699 

630 ECS/IBM .. . 

$2075 

S-11. 

$ $59 

PH. 4 .. 

$ 559 

DTC 


3902.. 

$1060 

Inforunner 


Rileman . 

$329 

IDS 


Microprism 460 . 

S4B0 

Prism SO. 

$1160 

Priam 90 Color 

$134$ 

Prism 135... , 

$1310 

Prism 132 Dolor . L . ..*_ 

$1500 

Juki 


6100 . 

Call 

Epson 


All modafcs. .. 

Call 

NEC 


PC-S023A. . 

$385 

PC-8025... 

$669 

3510 .. 

$1365 

3550 , . 

$1710 

7710.. 

$1900 

2010 .... 

$78$ 

2015... 

$785 

2050 ... 

$910 

Okidata 


82A .... 

53S5 

BOA .. 

$550 

94P. 

$975 

S4S.. 

$1060 

92.. ... 

$420 

93 . 

S7O0 

2350P . 

$2020 

24tOP . 

$2299 

Olivetti 


PRAXIS 4i fw/interlace}. 

$539 

2300INKJET . 

$319 

Panasonic 


1090 . 

$ 299 

Qumo 


IIMO w/lnEerface.. ... 

$1369 

11755 w/intortoce 

$1569 

Silver Reed 


EXP550P.. 

S579 

EXP550S . 

S 639 

EXP500.. 

$369 

Star Micronics 


GemlnHCDC 

Call 

Gemini-ISX _ .-....... TT 

Call 

Della 10. 

Call 

Tally 


Mt 160L w/Tractora 

Call 

MT 160L w/Tractors. 

Call 

Spirit BO. 

Call 

Toshiba 


PI 350 Serial or Parallel . 

$1445 


H 


arEwiML wr i ite mvn i n 

SANYO*EPSON SYSTEMS 


K 


DUAL DRIVE $ 

SYSTEM 

SANYO MBC-555 • SANYO CRT-36 
HI-RES GREE N MONITOR 
EPSON RX-80 WordStar • CalcStar 

• Mail merge • InfoStar • Spell Star 

• Easywriter* MS-DOS'Sanyo Basic 

Above with Sanyo CRT-70 
Color Monitor $1939 


1495 


SINGLE DRIVE _ _ __ 
SYSTEM $ 1175 


SANYO MBC-550 • SANYO 
CRT-36 Hl-RES GREEN 
MONITOR • EPSON RX-80 


Word Star* CalcStar'Easy writer 
• MS-DOS • Sanyo Basic 
Above with Sanyo CRT-70 
Color Monitor $1629 


VIDEO TERMINALS 

ADDS 


A-t Green 

$480 

A-2 Green. 

$490 

Viewpoint 60. 

$619 

Altos 


Smart! 1. 

Call 

Hazeltine 


Esprit E ...... 

$465 

Esprit LI. 

$540 

Esprit Ell.. 

$735 

Gume 


QVT 102 Green ... . 

$535 

QVT 102 Amber . 

$550 

QVT 103 Green ... 

$840 

QVT 103 Amber 

$850 

Televideo 


010+. 

$539 

914 ... 

$539 

024 

$669 

925 . 

$609 

950 . 

$889 

970 . 

$969 

Wyse 


Wyse 50. 

$489 

Wyse 100 

$680 

Wyse 300 

$1020 

Visual 


Visual 50 Green 

$619 

Visual 55 Green. 

$709 

Zenith 


Z-29.. 

$629 

MODEMS 


Hayes 


Smartmodem 

$199 

Smartmodem 1200. 

$485 

Smartmodem 12QQR, 

S430 

Micromodem lie . 

$23$ 


MONITORS 

Amdek 


Video 300. 

$130 

Video 3DQA. 

$145 

Color 1. 

5270 

Color 1 Plus. 

$27$ 

BMC 

12" Green. 

$65 

12" CdlOr. 

S 210 

NEC 

JB 1201. 

$15$ 

JB 1260 ... 

$115 

Taxan 

12" Amber... 

$125 

Zenith 

12" Green Screen. 

$9$ 

12 " Amber Screen . 

SI 20 


DISKETTES 

Rana 

Elite 1 

Elite 2 .*.. 

Elite 3 

Controller {w/Drive only) 
1000 (Eor Atari). 

TRAK 

... . 

ATD-2.. . . . . 


$245 

5380 

$490 

$75 

$259 


SI 99 
5375 


DISK DRIVES 

Maxell 

Mt>1 [Qty. 100]. $230 

Scotch 

744-0 [oty. iooj.. 5200 

Elephant 

S/S S/D (Qty 100} .$155 


COMPUTERS 

Altos 


Senes 5-90-2.. 

$1949 

5-B0-10 W/MPM. 

.53525 

5-86-10... . ., 

Cali 

Atari 

600XL.. 

$149 

BCOXL . 

$248 

Columbia 

Call 

Corona 

Call 

Eagle 

PC-E.. 

$1775 

PC-1 . 

$2645 

PC-2. 

53075 

PC-XL. 

$3955 

1620. 

$3955 

1630. 

$5625 

1640 , . . 

$7225 

Hyperion 

Single Drive System .. 

52325 

Duat Drive System 

$2665 

NEC 

PC-8201 A CPU. 

$ 589 

PC-8206A 32K Ram . 

S 289 

PC-6221A Thermal Printer 

. $ 129 

PC’828E A Recorder. 

5 69 

PC-620 tArW Battery Pack 

$ 15 

Northstar 

Advantage. 

$2160 

Advantage w/5MB. 

$3345 

Advantage W/15MB... . 

$4315 

Pied Piper 

Communicator 1 . 

$ 965 

Sanyo 

MBC-550 System... 

. . $1175 

MBC-555 System 

$1495 

Tele video Systems 

6Q2H. . __ 

$4210 

803 . 

$1615 

1603 . 

$2150 

808/20 . 

$4775 

000 A (user station} 

S 999 

Teleport . 

Call 


Order Line: 1-800-528-1054 
Order Processing & Other Information: 602-954-6109 


rKD 2222 E. Indian School Rd 
^^^1 I ||*W I Cl 1 Phoenix,Arizona 85016 

WRREHOUSE 



Store Hours: Tue-Fri 10-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 10-5:30 Saturday 9-1 



Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add 
$8.00 per order for shipping. Prices &. availability subject to change without notice. Send cashier's check or 
money order...all other checks will delay shipping two weeks. 
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Figure 5; The Z80000 address translation scheme. 


The WE32000 provides bit-field and 
string instructions. All strings ter¬ 
minate with a zero byte, as is stan¬ 
dard for C programs. Floating-point 
instructions are also included in the 
instruction set, but these are in¬ 
tended to be executed by an external 
floating-point chip. Western Electric 
has not announced plans for such a 
chip. 

Procedure linkage on the WE32000 
is similar to that of the VAX. All six¬ 
teen 32-bit registers can be referred to 
in the machine's addressing modes. 
Seven of them, however, are given 
special functions; a program counter 
(PC), an interrupt stack pointer, a 
process control block pointer, a pro¬ 
cessor status word, a stack pointer 
(SP), a frame pointer (FP), and an 
argument pointer (AP). The PC, SP, 
FP, and AP play special roles in pro¬ 
cedure linkage. In addition, the SAVE 
instruction, executed upon entry to 
a procedure, lets registers R3 through 
RS be saved in a single instruction. 
Registers RO through R2 are intended 
for passage of information between 
caller and callee, and they are accord¬ 
ingly not modified by the procedure¬ 
calling and return sequences. 

The WE32000 supports multitask* 
mg operating systems like Unix. 
Without getting too detailed, here's 
the essence of multiple-task, or pro¬ 
cess, support. First, the machine sup¬ 


ports four privilege levels and a "con¬ 
trolled transfer" mechanism (similar 
to the system call on machines with 
only User and Supervisor modes) for 
moving among them. A process, 
however, has only one execution 
stack, which makes the passing of 
arguments between levels quite pain¬ 
less, Furthermore, because the kernel 
is assumed to be in the address space 
of every process, sharing of buffers 
between the user and kernel routines 
makes copying unnecessary. Finally, 
the context of a process (central pro¬ 
cessor registers and address transla¬ 
tion tables) is stored in process con¬ 
trol blocks in memory, and special 
central processor instructions imple¬ 
ment rapid switching between pro¬ 
cesses. This mechanism is also used 
for interrupts, which are treated like 
processes called unexpectedly. 

The Zilog Z8OO0O. This is the 32-bit 
member of the Z8000 family An up- 
ward-compatible extension of the 
Z8000 architecture, it features dynam¬ 
itic bus sizing, sixteen 32-bit general 
registers, on-chip data and instruc¬ 
tion cache (256 bytes), and on-chip 
memory management using mem¬ 
ory-based tables with an automat¬ 
ically managed 16-entry TLB. The 
address-mapping scheme enables 
either linear addressing or several 
upward-compatible extensions of 
Z8000 segmented addressing. 


Demand-paged virtual memory is 
supported with IK-byte page size. 
Figure 5 shows the address transla¬ 
tion method. 

The machine is implemented in a 
2.0-micron NMOS technology de¬ 
signed to enable speeds up to 25 
MHz. The initial version runs at 10 
MHz. Internal machine cycles take 
two clock cycles. Zilog estimates that 
with a high-performance memory 
configuration, typical programs will 
execute at the rate of one instruction 
every 6.8 clock cycles, resulting in an 
execution rate of 1.47 MIPS. Both bus 
size and bus timing are dynamically 
controllable, with accesses adhering 
to the Z-BU5 protocols used by 
Zilog's Z8000 peripheral family. 
Nibble-mode (burst) transfers sup¬ 
port prefetching of instructions into 
the cache. Like the Z8000, the Z80000 
is designed for use with an external 
floating-point chip, which Zilog plans 
to make available in 1985, 

Which Is the Best One? 

Of course, I won't touch that ques¬ 
tion with a 10-foot pole, but further 
discussion of the 32-bit chips may be 
useful. The first interesting point is 
that the microprocessors fall into 
groups. For example, the WE3200O 
and the NS32032 show many simi¬ 
larities, and both are close to the 
VAX. Similarly, the MC68020 and the 
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For more information on how Rydex ICs can 
put YOUR computer to work, call or fill in and 
mail coupon below to: 

Rydex Industries Corporation, 200/4040 No. 3 
Road, Richmond, B.C V6X 2C2 (604) 276-6772. 


NAME 


COMPANY NAME 


ADDRESS 


ZIPi'FOSTAL tel. 


ER7ESK 

Remote Intelligence 

your computer from the screen 

out to the scene. 


Circle 310 on inquiry card. 


RS 232 serial port. Modular design 
means you can expand easily to 
virtually limitless remote control 
capacity. 

Rydex ICs require no special 
computer knowledge or special 
software to use. All commands are 
accessible through Basic. IC sys¬ 
tems are not difficult to install. 
Complete instructions come with 
the unit. Or if you have an espe¬ 
cially complex application, our tech¬ 
nical staff will be glad to assist. 

And here's the final word on 
Rydex ICs. Affordability. Most 
systems can be installed for less 
than $1,000. 


Who can blame you if you've 
only been using your computer as 
an efficient filing system. Up to 
now, getting it to physically do 
things for you, like regulate 
equipment or even just open the 
garage door, has been complex, 
troublesome and expensive. 

Rydex has the intelligent solution! 

The Rydex IC {Intelligent Con¬ 
troller) series transforms your PC 
into a powerful monitor and 
control tool, with capabilities 
ranging from relay activation to 
temperature monitoring, motor 
control and security/alarm system 
regulation. Control can be through 


digital or analog channels, con¬ 
nected directly or by modem, with 
hundreds of IC units to a single 





























PREVENT THE DISASTER 
OF HEAD CRASH AND 
DROPOUT. 




The war against dust and dirt 
never ends. So before you boot¬ 
up your equipment, and 
everytime you replace a 
cassette, disk or drive 
filter, be sure to 
it counteracts dust, grit and lint. 
Otherwise you're flirting with 
costly dropouts, head crashes 
and downtime. 

Dust-Gff II is most effective 
when used with Stat-Off II. Stat- 
Off II neutralizes dust-holding 
static electricity while Dust-Off II 
blasts loose dust away There's 
also the Dual Extender and Mini- 
Vac for vacuuming dust out of 
hard-to-reach places. 

Photogr aphic professionals 
have used Dust-Off brand 
products consistently on 
their delicate lenses and 
expensive cameras for 
over ten years. They 
know it’s the safe, dry 
efficient way to contain! 
nant-free cleaning. 


Cleaning not provided by liquid 
cleaners, 

Dust-Off ITS remarkable 
pinpoint accuracy zeros in on the 
precise area being dusted. And 
you have total control—every¬ 
thing from a gentle breeze for 


Stat-Off II neutralizes dust-holding 
static ale<rtricity from media and 
machines. 


delicate computer mechanisms 
to a heavy blast for grimy dirt. 
Don' t let contamination dis¬ 


rupt your computer operation. 
Stock up on Dust-Off II—the ad¬ 
vanced dry cleaning system, 
at your local computer or 
office supply dealer. 

Or send $1.00 (for 
postage and handling) 
for a 3 oz. trial size and 
literature today 


Dust-Off II 

The safe dry cleaning system 

Falcon Ealety Products, Inc, 1065 BiistoL Road, Mountainside. NJ 07092 


Z80000 are closely parallel, both be¬ 
ing upward-compatible extensions of 
16-bit central processing units de¬ 
signed in the PDP-11 tradition. The 
HP Focus, with its architectural 
heritage from the Burroughs line, is 
unlike the other chips discussed 
here. It's too early to know where to 
place the iAPX386, but it's probably 
closest to the Z80000 and the 
MC68020. The NCR/32 family with 
its theme of emulation through exter¬ 
nal microcode, is related to the RISC 
machines, as is the Inmos Trans¬ 
puter. These comparisons are meant 
only as food for thought—don't make 
too much of them. 

Floating-point support is an impor¬ 
tant issue. The overwhelming trend 
is toward execution of IEEETormat 
operations using a coprocessor chip. 
Only the HP Focus does on-chip 
flo ating-point operations. NCR/32 
follows the IBM style of floating-point 
math, different from the IEEE pro¬ 
posed standard. The VAX also uses 
its own formats; some similar to IEEE 
formats. 

Demand-paged virtual memory 
seems to be a universally accepted 
choice, using a separate memory- 
management circuit. Only Zilog and 
Intel use on-chip memory manage¬ 
ment; Zilog's technique evolves from 
the separate-chip approach, and In¬ 
tel upgrades the rudimentary on-chip 
memory management of the 8086 
and 286. 

Execution speed is a tricky area, 
and I've been involved in enough 
benchmark studies to know better 
than to shoot from the hip here. 
What's needed, once all of these 
32-bit microprocessors are real, is a 
comprehensive comparison study 
like the one in EDN magazine's issue 
of September 16,1981. There is prob¬ 
ably less than a factor of 4 between 
the fastest and the slowest of these 
microprocessors. All of the 32-bit 
chips are a cut above the best 16-bit 
microprocessors, ft 


Richard Mateosian (2919 Forest Ave., Berkeley, 
CA 94705) is the technical marketing manager for 
the NS16000 family at National Semiconductor He 
is the author of Programming the Z8000, pub¬ 
lished by Sybex in 1980\ and Inside BASIC 
Games, Sybex t 1981 . 
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GIVE YOUR CHILD 

THE PLATO EDGE IN ALGEBRA. 


For use with the Apple II 
Plus and Apple He: 

New PLATO® lessons in 
Elementary Algebra* 

Help your child fed confident 
about learning algebra skills. 
This new PLATO series helps 
simplify Exponents, Poly¬ 
nomials, Roots and Radicals, 
Factoring and other Algebra 
components. Practice prob¬ 
lems change at random and 
examples of solutions help 
keep kids motivated. 

New PLATO lessons in 
Computer Conceptst 

This series helps kids understand 
the computer and lets them 
practice what they learn. 


Lessons include: The, Computer 
Keyboard, Storage and Memory 
Files and Editing and Databases. 

Widen your child's world 

Other PLATO lessons include 
Elementary Math, Foreign 
Languages, Physics-Elementary 



Mechanics, Computer Literacy 
and ^Keyboarding. 

All PLATO micro courseware 
is available for the Apple II 
Plus and Apple lie. Selected 
lessons are available for the 
TI99/4A and Atari 800. 

For a free catalog 

See the growing line of PLATO 
micro courseware at selected 
retail outlets. For a free catalog, 
call toll-free: 800-233-3784. 

(In Calif., call 800-233-3785.) 
Or write: Control Data 
Publishing Co., PO. Box 261127, 
San Diego, CA 92126. 

^Developed with Courses by Computers, tnc. 
tDeveloped with Continuous Learning Corporation 
t Developed with Gregg/McGraw-Hill. 

Warranty available free from Control Data Publishing Co., 
4455 Eastgate Mall, San Diego, CA 92121 


PI ATO ® 

I L</A 1 CONTRpL DAT 

COMPUTER-BASED EDUCATION PUBLISHING 


Circle 333 on inquiry card. 





Mitel Announces 


1 A CALENDAR, With a built-in time and 
date dock* And an alarm that flashes to 
remind you of key appointments* A whole 
year's plans can be stored. Reminders 
automatically move to the next day. A bar chart 
shows you your entire week at a glance. And all 
calendars can be electronically mailed or printed 
and carried with you. 


2 A TELEPHONE, Built right into 
your workstation. With your own 
alphabetic phone directory on the 
screen. Automatic dialing. And redial¬ 
ing. Using only the initials of the person you’re 
calling. A record of how much time is spent on 
each call. Hands-free conversation through 
a speaker phone. Two lines that can be used 
simultaneously Voice and data communica¬ 
tions at the same time. And an interface with both 
Mitel and other PBX's. 


S AN ELECTRONIC MAILBOX, 

From your Kontact to anyone else's. 
Inside the company or out. Instant 
notification when mail arrives. Just one 
instruction sends a piece of mail to many 
people. Gather mail in your “out basket." Auto¬ 
matically send it later at lower long distance rates. 


Introducing Mitel Kontact™ The management workstation 
that fully integrates virtually every day-to-day task. Commu¬ 
nications, time management, computing, and so much more. 
Plus the ability to do so many things simultaneously. Talk on 
the phone at the same time you're on-line with your main¬ 


frame computer at the same time you're checking your calendar 
at the same time you're printing your sales forecast at the 
same time... Compare the Mitel Kontact with any workstation 
on the market . And make sure you compare prices, too. You'll 
discover Kontact gives you much, much more for your money. 
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There simply isn't 
any other system 
that does as much. 
At any price. 


Far mor e info rmation call 
1-800-MITELSX. 

In Canada call collect 
1-613-592-6353. 




MITEL 


BUILDING BETTER COMMUNICATIONS 


Circle 259 on Inquiry card. 


6 A WORD PROCESSOR- Whether 
you type with two or ten fingers. 

Eight function keys tell you exactly 
what to do. In eveiyday English. 
ExecuWrite™ is a sophisticated, full-featured, 
word processing package. Review and edit 
two hies at once.TIansfer text from one report to 
another. Integrate information created with 
your electronic spreadsheet. 


5 A PERSONAL COMPUTER- Pre 

pare a budget, forecast sales, plan the 
next quarter. With your ExecuCalc™ 
electronic spreadsheet. The answers 
to all the mathematical “what ifs" of your busi¬ 
ness, Access in the future to CP/M™ programs. 
Plus the ability to edit them with word process¬ 
ing. Send them to any other Kontact user. And 
discuss them on the telephone. 


4 A COMPUTER TERMINAL, Send 
and receive information with your 
company's IBM™ compatible or DEC™ 
compatible computer. Access Dow 
The Source™ and other data banks. 
The telephone line and modem are built right in. 
Your Kontact memorizes the computer “lingo!' 

To make data communications as simple as any 
other task. 
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Memory Cards: A New 
Concept in Personal 
Computing 


These miniature microcomputers could become 
the most popular portables 


One fascinating new microcom¬ 
puter has neither keyboard nor 
power supply and chances are that 
you'll soon carry one in your wallet. 
This type of memory card (also called 
a "smart card" or "chip card") is the 
same size and shape as a credit card 
and contains an embedded micro¬ 
computer. Currently being test-mar- 


by Mark Mills 

keted in the United States and 
Europe, memory cards are designed 
to record and play back information 
in a secure fashion. 

Another type of memory card 
doesn't have an embedded micro¬ 
computer but instead has a special 
coating on which information can be 
encoded. Yet another type is not 


card-shaped but resembles a fat 
plastic key with a nonvolatile semi¬ 
conductor memory embedded in it 
(see photo 1). Throughout the rest of 
this article, "memory card" will be 
used to indicate all three types of 
im plementatio n s. 

Presently the primary application 
for memory cards is in the area of 



Photo 1: Four memory cards incorporated into different carrier packages. The bottom three cards are active devices, containing embedded 
microcomputers. Note the metal contact points on their surfaces (oh the "key" the contacts are between the ridges). The top card is a passive 
device that uses an optical stripe for laser recording and playback. 
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.NEW PRODUCTS' 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro¬ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


The Well-Tempered Cross-Assembler 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there's a good chance it 
was developed with Avocet cross- 
assemblers, 

Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M“ 
and process assembly language for the 
most popular microprocessor families, 

5YT 1 disk formats available at no extra 
cost Include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC, 

Turn Your Computer Into A 
Complete Development System 

Of course, there's more, Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VED1T --full-screen text edi¬ 
tor by CompuView, Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 

CP/M-80 version .. S150 

CP/M-86 or MDOS version. $195 

{when ordered with any Avocet product) 

EPROM Programmer - Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules. Self-contained power 
supply .., accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob¬ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 

PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

Version 

•CP/M-86 

IBM PC. MSDOS" 
Versions • 

* XASMZ80 

Z-80 



• XASM85 

8085 



XASM05 

6805 



XASM09 

6809 



XASM18 

1802 


$250.00 

XASM48 

8048/8041 


each 

XASM51 

8051 

$200.00 


XASM65 

6502 

each 


XASM68 

6800/01 



XASMZ8 

Z8 



XASMF8 

F8/3870 


$300.00 

XASM400 

COP400 


each 

XASM75 

NEC 7500 

$500.00 

Coming soon: XASM68K...68000 



(Upgrade kits will be available for new 
PROM types as they are introduced,) 

Programmer.$389 

Options include: 

• Software Driver Package - 

• enhanced features, no installation 

* required. 

* CP/M-80 Version .... _$ 75 

♦ IBM PC Version.$ 95 

RS 232 Cable..$ 30 

8748 family socket adaptor ... $ 98 
8751 family socket adaptor ... $174 

• 8755 family socket adaptor ... $135 

* G7228 Programmer by GTek - baud 

* to 2400 ... superfast, adaptive program- 

* ming algorithms ... programs 2764 in one 

* minute. 

* Programmer.. . ..$499 

* Ask us about Gang and PAL programmers, 

* HEXTRAN Universal HEX File Con- 

* verier - Converts to and from Intel, 

* Motorola, MOS Technology, Mostek, 

* RCA, Fairchild, Tektronix, Texas 

* Instruments and Binary formats. 

* Converter, each version.$250 


Call Us 

If you're thinking about development sys¬ 
tems, call us for some straight talk. If we 
don't have what you need, well help you 
find out who does. If you like, well even 
talk about Bach. 

CALL TOLL FREE 1-800-448-8500 

(In the U S. except Alaska and Hawaii) 


VISA and Mastercard accepted. A1J popular disc formats ncnw 
available - please specify Prices do nor Include shipping and 
handling - call for exact quotes. OEM INQUIRIES INVITED: 

'Trademark of Digital Research * 'Trademark at Mkrosoft 


AVOCET /X 
SYSTEMS INC. 

DEPT. 184-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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electronic funds transfer (EFT)* 
France has several trial programs 
underway to demonstrate "electronic 
money"' using memory cards. For ex¬ 
ample, videotex users may purchase 
goods and services in their homes 
using memory cards. In Italy a semi¬ 
conductor firm is manufacturing pro¬ 
totype memory cards for pay tele¬ 
phones* You buy a memory card with 
a "preloaded" amount of money 
and, with each phone call, an 
amount is deducted from the 
memory card's balance. When the 
amount reaches zero, the card is dis¬ 
carded* (See the text box below,) 

Other proposed uses for memory 
cards include personal identification 
(using physiological traits), driver's 
licenses, ski-lift tickets, passports, 
data recorders for pacemakers, hotel 
door keys, input devices for com¬ 
puter-controlled equipment, and ex¬ 
tended memory for computers. 

Memory-Card Technology 

Memory cards are implemented 
using three types of technologies: 
monochip memory cards, multichip 
memory cards, and optical-stripe 
memory cards* A monochip memory 
card has only one integrated circuit 
(IC), which includes a single-chip 
computer that holds a maximum of 
about 4000 bits of information in pro¬ 
grammable read-only memory 
(PROM)* This PROM is used to 


It's in the Cards 

Approximately five years ago, the French 
Telecomms Administration initiated a co¬ 
hesive research and development program 
from which memory cards and other re¬ 
lated products have evolved. Memory cards 
were originally designed to exploit 
integrated-circuit technology in a credit- 
card-shaped package for electronic funds 
transfer (EFT). This technology is being 
developed to replace check writing as a 
method of payment. With the astronomical 
number of checks written annually ; it is 
not hard to see why a less labor-intensive 
method of payment is being developed. 
Presently ; several test sites in the United 
States and France are studying this con¬ 
cept in conjunction with videotex systems, 

Memory cards are also being evaluated 



Bits 

Characters {bytes) 

Reusable memory 

Optical stripe 

16M 

2M 

no 

PROM 

128K 

16K 

no 

EEROM 

64K 

8K 

yes 

EPROM 

128K 

16K 

no 

Magnetic stripe 

1.7K 

212 

yes 


Table 1: A comparison of the storage capacities of all the types of memory cards. 


record and play back the "transac¬ 
tions" of the memory card. A PROM- 
based card could be considered dis¬ 
posable because once its memory is 
full, the memory cannot record new 
transactions. To overcome this draw¬ 
back, manufacturers are now in¬ 
vestigating the use of electrically 
erasable read-only memory (EEROM). 
Although this technology eliminates 
the "use until full" problem, it may 
increase problems related to card 
security and integrity, 

A memory card with more than 
one IC is called a multichip card. The 
multichip card is more versatile 
because it has a memory capacity of 
approximately 16,000 bits of informa¬ 
tion and does not require the high 
degree of IC customization the 
monochip card does. With the im¬ 
provement of packaging techniques 
and IC technology, multichip cards 
with large memory capacity will be¬ 
come commonplace. 


An optical-stripe memory card has 
a special surface similar to the coating 
on a videodisk rather than embedded 
integrated circuitry. A single optical 
stripe the size of the magnetic stripe 
on a credit card can hold 16 million 
bits of information; a similar size 
magnetic stripe on a typical credit 
card holds only about 1700 bits of in¬ 
formation* Table 1 provides a com¬ 
parison of storage densities for 
memory cards* 

A memory card that incorporates a 
microcomputer is known as an active 
memory card. This type of card has 
some degree of internal intelligence 
that enables it to make decisions 
about its interactions with the outside 
world. These derisions can range 
from the security of its stored infor¬ 
mation to initiating the proper se¬ 
quence of steps required to enable a 
transaction to be processed* 
Regardless of the nature of the in¬ 
teraction, the active memory card 


in lieu of money for pay telephones. Ad¬ 
vantages to using telephone memory cards 
include no coins to collect from coin boxes , 
less vandalism (because no money is kept 
in the telephone itself 3, and instant collec¬ 
tion of payment for services. Current prob¬ 
lems these test markets must resolve are the 
matter of contact reliability between the 
memory card and the transaction terminal 
and the integrity of memory-card security 
systems. These issues, as well as that of 
public acceptance, must be resolved before 
a full-scale memory-card application for 
EFT can be implemented . It will probably 
be several years before memory cards are 
widely in use. 

At present, there are no in-place systems 
for memory cards in the US. However, the 


US * Department of Agriculture plans to 
soon choose a contractor for a demonstra¬ 
tion of a memory-card system that could 
replace the paper coupons in the food- 
stamp program. The cards would issued 
with the equivalent amount of money in 
memory , thereby eliminating the paper, 
paperworkprinting f and handling of 
stamps for the approximately S million 
households in the food-stamp program. 

Another area in which memory cards are 
being used is to augment or replace "dog 
tags " currently used in the military: The 
memory card could not only keep the tradi¬ 
tional name, rank, and serial number data 
but also store a soldiers training history, 
medical records, and so on. 
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Our new Color/Scribe” printer: 

fully compatible with the IBM Personal Computer 
and color monitor when using the emulation disk 
supplied with each printer. 

If you think it takes guts 
to announce a color printer 
in a Black & White ad, 
wait until you hear our Radio spots. 



After years of building single-color 
printers, we would be the first to admit that 
color printers aren’t for everyone. 

But for those of you who insist on a full- 
color printer, here’s the one you should insist 
on: Our Color/Scribe DP-9725B. 

Because Color/Scribe’s rich, saturated colors 
and razor-sharp resolution lets you take full 
advantage of your computer’s color graphics. 
With it, you can punch up your presentations 
and breathe new life into your reports. 

And since Color/Scribe is based on the 
“Bulletproof” design of our Silent/Scribe™ 
series, you get quiet, field-proven reliability 
that’s becoming the industry standard. 

Don’t need color all the time? Fine. In the 
single-color mode, Color/Scribe runs circles 
around most other printers with its Draft, 
Enhanced and Dual-Pass Correspondence 


Modes at speeds up to 240 Characters-per- 
Second. 

So, with Color/Scribe you can have color 
when you need it, and high-performance black 
& white at no extra cost... sort of like getting 
three printers. 

Color/Scribe. If you simply must have a 
full-color printer, have one of the best. 

Have one of ours. 


Call (800) 4 ANADEX 

In California 800-792-9992 



MADE IN 

IWV 


The more you know printers, 
the more you’ll like Anadex. 


ANADEX, INC. • 1001 Flynn Road • Camarillo, California 93010 * Telephone; (805) 987-9660 • TWX 910-494-2761 
U,S. Sales Offices; Irvine, California (714) 557-0457 • Schiller Park, Illinois (312) 671-1717 * Wakefield, Massachusetts (617) 245-9160 
Hauppauge, New York, Phone: (516) 435-0222 * Atlanta, Georgia, Phone (404) 255-8006 * Austin, Texas, Phone: (512) 327-5250 
ANADEX. LTD. • Weaver House, Station Road • Hook, Basingstoke, Hants RG27 9JY. England • Tel: Hook (025672) 3401 * Telex: 858762 ANADEX G 
ANADEX GmbH • Behhngstrasse 5 * 8752 Mainaschaff • W. Germany • Tel: 011-49-06021-7225 * Telex: 4188347 
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database workstation 
the personal computer. 


The most comprehensive 
statistics and graphics 
ever developed for 


Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph¬ 
ics database'program specifically 
designed forthepersonalcomputing 
environment. STATPROprovides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro¬ 
gram! STATPRO requires no pre¬ 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man¬ 
ipulation, statistics, and graphics 
power of STATPRO. 

STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searching 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 


r - 

Statisti 

1 

cs Modules Menu 

A) 

DESCRIPTION 

B) 

REGRESSION 

C) 

ANOVA 

D) 

TIME SERIES 

E) 

MULT! VAR 

(ESC)) 

Exit to Master Menu 

Choice 

L_ 

->[ ] 

_ j 


Transformations and over 400 
conversions are available. You can 
place the results of these transfor¬ 
mations into the same field or any 
other field in STATPRO's database. 



STATPRO offers a comprehensive 
collection of statistical procedures. 

The statistics component of 
STATPRO contains a multitude of 

E rocedures, grouped into the fol- 
iwing modules: 

Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-para metric statistics. 

Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 

Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sample size 
and non-parametric ANOVA. 

Time Series: Moving averages, 
multi-stage least squares, fitted 
polynomials and trig functions, 
additive and multiply forecasting. 
Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis¬ 
criminant function, multiple con¬ 
tingency, and canonical correlation 
analysis. 

STATPRO provides graphic 
representation of your data in 
minutes. 

STATPRO graphics plot all the 
results of your STATPRO statistical 
analyses including scatter, triangle 
regression, and box plots; pie- 


charts, histograms, and dendo- 
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can also edit using paddles, 
joystick or special graphics com¬ 
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 

You can save vour graphics on a 
disk fora multiple color “slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 

STATPRO documentation wraps 
up the package. 

Although STATPRO software is 
essentially self-documenting, com¬ 
plete print documentation is pro¬ 
vided. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component, 

STATPRO currently runs on all 
versions of the Apple 1 ® II, Apple / / /, 
and IBM® Personal Computers. 


To find out more about Statpro: 
The Statistics and Gra phi cs Dat a- 
base Workstation, contact your 
local dealer, or 

Call us toll-free at 

800-322-2208 


In Massachusetts call (617)423-0420. 


You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program, 



Wadsworth Electronic 
Publishing Company 


Statler Office Building 

20 Park Plaza, Boston, MA 02116 


STATPRO is a trademark of Wadsworth Electronic Publishing Company. Apple is a registered trademark of Apple Computer. Inc. IBM is a registered trademark 

oFlnternational Business Machines. Corp r 
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Photo 2: A transaction terminal (or card reader) for an active memory card. 




Figure 1: A typical arrangement of the con¬ 
tact points of an active memory card. Relative¬ 
ly few (six to eight) contacts are needed because 
the data is transmitted serially See the Flonic 
security card in photo L 

plays a direct part in its own destiny. 

On the other hand, a passive 
memory card (e.g., an optical-stripe 
card) has no active intelligence and 
depends entirely on the outside 
world for interaction. A passive card 
is not unprotected, however, because 
this type of device can dedicate a por¬ 
tion of its larger memory-storage ca¬ 
pacity to identification data of its 
owner. For instance, its card reader 
might require a match with a digit¬ 
ized picture, fingerprint, or voice- 
print to confirm identification; an 
ample amount of storage capacity 
would be left over for transactions, 
Data-encryption schemes further in¬ 
crease the security of passive cards. 

The design of the card reader or 
transaction terminal depends on 
whether the memory card is active or 
passive. In the case of an active card, 
a transaction terminal would need 
only I/O (input/output) devices and 
a power supply because the memory 
card already contains a microcom¬ 
puter (see photo 2). 

By contrast, the optical-stripe card 
requires some type of sophisticated 
laser-based data-transfer system to 
decipher the small dots encoded on' 
the card's surface. 

Memory-Card Architecture 

The active monochip memory-card 
architecture typically contains a 
single microcomputer embedded in 
a package the size and shape of a 
credit card. The microcomputer is 
connected to the outside world via 
contact points on the memory card's 
surface. Very few contact points are 
necessary because only power and 


data pass between the memory card 
and the transaction terminal. Figure 
1 shows the basic physical layout of 
a monochip memory card. Figure 2 
shows the general architecture of a 
monochip memory card. 

The architecture of multichip mem¬ 


ory cards is basically similar to that 
of monochip cards except that large 
memory capacities are possible and 
each subsystem can be a separate IC 
Figure 3 shows a multichip memory 
and architecture. 

Data is typically transferred by an 
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TO CONTACTS ON SURFACE 
OF MEMORY CARD 



Figure 3: The system architecture of a multichip memory card . Each block represents a separate integrated circuit. 


I/O door. This doonoay is similar to a 
universal asynchronous receiver/ 
transmitter (UART) and is monitored 
by a watchdog —the "security officer" 
of the memory card. The function of 
the watchdog is to make certain that 
the I/O transactions are valid. For ex¬ 
ample, successive attempts to initiate 
a transaction using improper access 
codes would cause the watchdog to 
close the I/O door permanently ren¬ 
dering the card useless for future 
transactions. 

The memory section of monochip 
and multichip cards is a combination 
of four types of memory: factory-pro¬ 
grammed ROM (read-only memory), 
RAM (random-access read/write 
memory) for temporary data storage, 
and EEROM or PROM, in which 
transactions are stored. 


The architecture of the optical- 
stripe memory card is relatively 
straightforward. A special material, 
used in the manufacture of video- 
disks, is placed on the back of a stan¬ 
dard credit-card-shaped carrier. At a 
glance, the average person may not 
even notice the difference between a 
regular magnetic-stripe credit card 
and an optical-stripe memory card. 
The special stripe is actually com¬ 
posed of four layers: a protective 
coating, a reflective layer, a nonre- 
flective layer, and a substrate layer 
(see figure 4). Data is encoded on its 
surface by burning small holes ap¬ 
proximately 5 microns in diameter in¬ 
to the reflective layer. A low-power 
laser is used to "bum" the data onto 
the stripe and to read it back. By 
scanning the optical stripe with the 


PROTECTIVE COATING 


REFLECTIVE LAYER 


NONREFLECTIVE LAYER 


SUBSTRATE 



OPTICAL STRIPE 


MEDIA 

( e.g.* PLASTIC CREDIT CARD) 


Figure 4; The physical layout of an optical-stripe memory card. The materia! on its surface 
is similar to that used on laser videodisks . A laser is used to read and write the transaction 
information . 


laser, a bit stream of data is produced. 
Figure 5 shows what happens when 
a laser scans the optical stripe. 

Memory-Card Terminals 

Because transaction terminals are 
necessary for a complete memory- 
card system, a brief discussion will 
help to understand how the whole 
system works. 

A transaction terminal is a commu¬ 
nication station used to transfer infor¬ 
mation into and out of memory 
cards. Basically, transaction terminals 
consist of two parts: a display with 
an attached keypad and a memory- 
card interface. The display and key¬ 
pad could be a standard serial ter¬ 
minal. The memory-card interface 
"customizes" the transaction terminal 
for a particular type of memory card. 
There are two types of interfaces: one 
for optical-stripe memory cards and 
one for monochip and multichip 
memory cards. 

The terminal interface for an 
optical-stripe memory card contains 
a computer-controlled laser 
data-transfer scanner. This scanner 
knows how to interpret or write dots 
on the memory card into meaningful 
data. Because this type of adapter 
needs a computer and a laser to read 
the memory card, it would be more 
expensive to manufacture than the 
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APPLE 

Compatible 


IBM-PC 

Compatible 


s-ioo 

Compatible 


* CROMEMCO * 

Introducing the C-iOMP Package. This new sys¬ 
tem couples the popular C-10 hardware and 
software developed by Cromemco with the 
most popular software offered by MicroPro. 

Word Star - info Star - Calc Star - Mail Merge 
List Price $2195 Our Low Price $1975 

— Other Cromemco Systems from 
Mini Micro Mart — 

C-10 Super Pack .....,, . .$1599 

C3-1 with Z-BOA, 64KZ, 2DS/DD 5 V* Drives 3389 
CS-1 with DPU, 256KZ, 2DS/DD 5Va Drives 4239 
CS-1 HD with DPU, 256KZ. 21 MB hard disc 67B9 

We also carry the entire Cromemco line of S-100 

board level products and software 

Cromix . $499 COOS ....... $79 


* EAGLEPC * 

Simply, a better PC! 128k RAM {expandable to 
512 on the main CPU board), DS/DD 320k disc 
drives, serial ports, 1 parallel port, MS-DOS, 
Eagle Calc and Eagle writer included. 

The EA GLE SPIRIT portable w/10 MB hard disk 

Is now available. 

• COLUMBIA VP PORTABLE * 

Featuring IBM*PC compatibility teamed with 
the most comprehensive software package In 
the industry. Includes 128k RAM, 2 5 'A, 320k 
drives, and a 9 inch 80x25 display. 


• SANYO MBC550 • 

Mot only is the Sanyo MBC55Q priced less than 
one-third that of a comparably equipped IBM- 
PC , It is also less expensive than most 8 bit 
computer packages, Includes a 160k drive, 
128k RAM, MS-DOS, Word Star and Calc Star 


• MORROW DESIGNS * 

Micro Decision w/terminal & software 


' PRINTERS * 


RX80. 

. 399 

Epson 

FX0O . 


RX80F/T. . . 

. .Call 


FX100 .... 

. 739 

82A__ . 

. 399 

Okldata 

92 .... 


83A. 

. 689 


93. 

. . .749 

Gemini 10X. 

Star Mlcronics 
..299 St x-60. 

,,,179 

Gemini 15, . 

. .499 


New Delta,, 

. .Call 

620.___ 

998 

Diablo 

630R-155 ., 

,1849 

3510 ... 

.1599 

NEC 

7710. 

.1999 

3530 ,,,,,. 

, .Call 


7730 

. .Call 

3550 . 

. Call 


7750 . 

. .Call 

11/40. 

,1410 

Oume 

11/55. 


Exp550 .... 

Silver Reed 

699 Exp 500... 

. 499 


We also carry Alphacom, Anadex. C.ITOH, 
Daisywriter, JDS. Mannesman-TaMy, Smith- 
Corona. Texas Instruments, and Transtar 
printers. We have cables, printwheels, ribbons, 
diskettes, surge protectors, and other accesso¬ 
ries for your system, In stock at outstanding 
prices. 

• TERMINALS * 

Televideo Esprit Systems 


910.. 

$499 

Esprit.. 

.499 

914..... 

.619 

Esprit 11. .. 


924 .. 


Esprit Nl. 

.569 

925 . 

..749 

Esprit Itl (color) .. 

.Call 

950 .. 


Exec 10/102. 

.Call 

970 .. 

.1099 

Exec 10/25. 

.Call 

Wyse 

WY-5Q. ......... 


Lear Seagler 
A DM3 A, 

.535 

WY-10Q, 

. .045 

A DM11 


WY-200 . 

.1095 

A DM22. 

.595 

WY-300 . 

.Call 

ADM36 . __ . 

.999 

Zenith Z-29 $699 

ZT-10 $429 ZT11 

$499 


* IBM-PC BOARDS - 

Amdek MAI Graphics Board . S499.00 

AST Research I/O Plus . $139,00 

AST Research 3270 Bisync Emulator . .Cali 

Baby Blue CP/M Board . 499.00 

CCS 132 Column Super Vision Board .., 680.00 

Plantronics Color Plus Board . ,419.00 

Quadram Quadboard 64K . 285-00 

Quadram Quadlink Board .. 549,00 

64K RAM Chip kits. . 65.00 

Microsoft 2S6K RAM board .. 445.00 

Microsoft 64K System board . 275.00 

Tecmar 1st MATE board ..,. 295.00 

Tec mar Graphics Master board . Cell 

• S-100 BOARDS * 

Advanced Digital Super 6/6mhz Board .$759.00 

Advanced Digital CP/M 3,0 ..,. 350,00 

CompuPro CPU-Z 6mhz 2-80 ... 249.00 

CompuPrO CPU-8085/08 . 359.00 

We also carry S-100 boards from California 
Computers Systems, Dual Systems, Memory 
Merchants, North Star, Scion, Systems Group 
and many more. 

* DISC DRIVES * 

Rana Elite I w/commlier (Apple II) . $359.00 

Rana Elite Jl w/controller {Apple II) . 529.00 

Rana Elite III w/controller (Apple 11} , -.. ,649.00 

Rana 1000 {for Atari) . 359.00 

Tandon TM100-2 Drives . Call 

Tandon TM-55-2 1/2 Height Drives _... .Call 

Shugart 8" SS Drives .. .350.00 

Shugart 8" DS Drives ...„ ,450.00 

Corvua 6MB Hard Disc, .- -, .1069,00 

Corvus Mirror Rack*up .639.00 

* MODEMS • 

D.C, Hayes Novation 

Smartmodem 300 .Call D-Cat .. 155.00 

Smartmodem J-Cat _.... ,110,00 

1200 ...529.00 Apple Cat II ... .279.00 

Smartmodem 103 Smartest . .199.00 

12000 . 499-00 212 Smarteat ..429.00 

Signalman Mk II .79.00 212 Autocat ..,,, Call 
U S. Robotics 
Password ,,. - .359.00 


MD2 —2 drives. 








MD3 — 2 DD drives ...... 

.... .Call 







MD11 — 1 floppy & 10 MB Hard disc ... 

.,,, .Call 



- MONITORS * 





Amdek 


Zenith 

Panasonic 


NEC 



300G. ... 

, ,139 

123 12 in. Gr.118 

12 ,p Green_ 

. 169 

JC-12030H 



300A. .. 

. .159 

122 12 in. Amber . ,145 

12" Amber . 

. 189 

High Res, Color,..Call 

* ZENITH 2-100 * 


Color L. 

-.299 

131 Med. Res. RGB319 

13 RGB. 

. 399 

JB-1231M Green . .115 

ZF-100-21 ... 

.. .$2399 

Color II ... 

. ,449 

135 High Res. RGB 549 



T exam 

ZF-110-22.. ... . . 

... 2889 

Color III. 



BMC 


KG 12" Green ... 135 

ZF-120-22 ___ 





12 AUW Green .. 

...05 

RGB Vision 1 color 315 


MasterCard and Visa Accepted 


Separate specialized sales staff for 


Mini Micro Mart. Inc. R 


943 W. Genesee St. Box 2991 Syracuse, N.Y. 13220 


ersonal 

computer 

L_^ ystems 


Cs 


PO Box 3126 
Syracuse. N Y. 13220 


(315)422-4467 TWX-710-541-0431 (315)478-6800 
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LASER SOURCE 


LASER SOURCE 



VERY LOW REFLECTION VERY HIGH REFLECTION 

Figure 5^ The process of reading data encoded on an optical stripe. On the left , the laser beam encounters a hole written in the reflective 
layer so no light reaches the detector. On the right , the beam is reflected to the detector from an undisturbed section of the reflective layer. 


interface for monochip and multichip 
memory cards. 

A terminal interface for monochip 
and multichip memory cards is no 
more than a small housing with a 
mechanical device to connect the 
memory card to the terminal's con¬ 
tact points. These points provide 
power to the memory card and serial 
communications capability to the dis¬ 
play and keypad. Information can be 
exchanged as long as the transaction 
terminal adapter is connected to the 
memory card. 

Memory-Card Packaging 

By definition, memory cards must 


be small enough to be carried conve¬ 
niently. The most common package 
for memory cards resembles a credit 
card. However, there are possible 
drawbacks to incorporating electronic 
circuitry within a 30/1000-inch thick¬ 
ness of plastic. Manufacturing the 
plastic card liberates corrosive gases 
that can affect integrated circuits. Fur¬ 
thermore, producing such a package 
is difficult using conventional 
semiconductor fabrication tech¬ 
niques. 

Fortunately, a process known as 
tape-automated bonding (TAB) solves 
most of these problems. It's current¬ 
ly used to manufacture such items as 


electronic watches and very thin 
pocket calculators. TAB originated in 
the U,S, in 1969 and uses a flexible 
printed-circuit carrier tape, which 
looks like 35mm movie film, to which 
an IC is bonded and tested (see photo 

3 )* 

Memory-Card System Costs 

Card costs will depend on two fac¬ 
tors: the technology used and the 
volume of production. In high 
volume, optical-stripe cards should 
cost about 50<t each, monochip cards 
about $4.50 each, and multichip 
cards about $8 each. In low-volume 
production, these prices would be 
significantly higher (see table 2). 

The cost of the transaction terminal 
must be considered in addition to the 
cost of the distribution and manufac¬ 
ture of the memory card. A simple 
transaction terminal for active mem¬ 
ory cards may be priced as low as 
$250, whereas a transaction terminal 
for passive memory cards will cost at 
least $1500. These costs are significant 
because anyone wishing to use a 
memory card will need a reading 
device. 

Security 

It stands to reason that the more 
you need to protect the information 
on your memory card, the more valu¬ 
able (or private) the information is. 



Photo 3: An integrated circuit bonded to a carrier tape or TAB (tape-automated bonding). 
This process is used to fabricate thin electronic devices such as calculators and memory cards. 
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LAST NIGHT, COMPUSERVE TURNEDTHIS 

Computer Into A Travel agent for Jennie, 
A Stock Analyst for Ralph, And now, 
Its Sending Herbie to Another Galaxy. 


NO MATTER WHICH COMPUTER 
YOU OWN. WEIL HELP YOU GET 

THE MOST OUT OF IT. 

If you’ve got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition—for current flight schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through "Worldwide Exchange." 

If your money's in the market, 
CompuServe offers a wealth of 


prestigious financial data bases, 

Access Value Line, or Standard and 
Poor’s. Get the latest information on 
40,000 stocks, bonds or commodities. 
Then, consult experts like IDS 
or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you’ll 


need a computer, a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 

To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

CompuServe 

Consumer Information Service, P O. Box 20212 
5000 Arlington Centre Blvd„ Columbus, OH 43220 

800 - 848-8199 

In Ohio call 614-457-0802 
An H&R Black Company 
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Type of memory card 

Low volume 

High volume 

Memory capacity in characters (bytes) 

Cost per character 

Monochip 

$16.00 

$4.50 

4K 

3.9c 

Multichip 

50.00 

8.00 

16K 

3.05C 

Optical stripe 

4 00 

.50 

2M 

0002c 

Magnetic stripe 

3.00 

.60 

212 

13.6c 

Optical/magnetic dual stripe 

8.00 

1.10 

2M 

0004c 


Table 2: A comparison of card costs at low- and high-volume production, and the cost per character stored for the nm'otts 
memory-card technologies. 


For instance, a memory card that con¬ 
tains information regarding your 
bank accounts would warrant more 
protection than a memory card used 
as a ski-lift token. Security of infor¬ 
mation is a matter of personal judg¬ 
ment depending on how "private"' 
that information is to the individual 
"owning"" it. Most card systems in use 
today (e.g. # paper and magnetic- 
stripe cards) offer Little or no privacy, 
whereas memory cards would offer 
several avenues for privacy and for 
protection of sensitive information. 

Memory-card security is achieved 
by limiting the number of people 
who have access to the information 
stored on the card. Furthermore, 
granting someone access to informa¬ 
tion on the memory card should not 
mean he has permission to update, 
modify, or add information to the 
memory card. To protect information 
on the card, data encryption is used. 
The "key" to the code is jointly held 
by the card and the owner. However, 
just knowing the key should not con¬ 
stitute ownership; positive identifica¬ 
tion of the rightful owner is un¬ 
doubtedly a requirement for a secure 
memory-card system. Finally, the 
memory card must keep a list of peo¬ 
ple who attempt to query or change 
information on the card. 

Personal identification is possible 
using any of four different methods. 
Identification based on possession of 
an object (a card, for example) is not 
a positive means of identification 
because an object might be lost or 
stolen. Identification based on what 
a person knows (number or pass¬ 
word) is not much better because it, 
too, can be lost or stolen. This 
method is currently employed by 
automatic tellers using magnetic- 


stripe cards. An automatic-teller card 
can be used by anyone if he knows 
the personal identification number 
that goes with the card. Both of these 
methods are easy to implement and 
inexpensive to produce. 

The next two methods provide a 
much better means of positive iden¬ 
tification. The first is based on some 
unchangeable biological feature, such 
as a fingerprint, voiceprint, or elec- 


Positive identification 
of the rightful 
owner is required for 
a secure memory-card 
system. 


trocardiogram pattern, that would 
provide virtually perfect identifica¬ 
tion, Its largest drawback is the ex¬ 
pense of implementing the devices. 
The second method involves a 
learned trait or habit; the sound of a 
person's footsteps or a signature are 
distinctive learned traits. Learned 
traits are unique enough to be almost 
forge-proof and have the additional 
advantage of being generally inex¬ 
pensive to measure. With these 
positive-identification techniques you 
can audit all accesses and attempted 
accesses to a memory card and iden¬ 
tify those who made the requests. 

Memory cards suffer from the 
same type of external threats as do 
credit cards—illegal use of a valid 
card, modification of a valid card, 
and production of counterfeit cards. 
These three threats are compared for 
both memory cards and current mag¬ 
netic-stripe credit cards in tables 3a 
and 3b. Although the probability of 


misuse and potential loss is compar¬ 
able, the countermeasures available 
to protect memory cards make them 
preferable to magnetic-stripe cards. 

Proponents of the technology are 
claiming that the memory card is un¬ 
conditionally secure, but there is no 
solid evidence to support this claim. 
Experts in the field of security, cryp¬ 
tography, and microelectronics doubt 
these claims because of the rapid in¬ 
crease of computer crime in the past 
few years. Memory-card systems are 
more secure than the current mag¬ 
netic-stripe technology, but their level 
of security in field-usable systems 
has yet to be determined. Currently 
there are field tests underway in the 
United States and in France that may 
prove to some degree the security of 
memory cards. However, the ultimate 
test of memory-card systems comes 
when they have been released on a 
very large scale. None of the existing 
field tests will be able to answer the 
question of security absolutely. 

The Human Factor 

The importance of human factors 
in computer applications is receiving 
increased attention, which is well 
deserved because most computer 
systems have not been designed with 
the user in mind. They have been de¬ 
signed instead from the standpoint of 
ease of implementation for the design 
engineers. Because memory cards are 
small portable computing devices, it 
is important that the proper human 
factors be considered in order to en¬ 
sure the acceptance of memory cards 
in particular applications. 

Nearly all the applications of mem¬ 
ory cards involve financial institu¬ 
tions, which are moving over from 
standard credit cards. Their greatest 
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WAIT REDUCTION MADE EASY. 



Microbuffer In-line for virtually 


Y ou know how hard it is to 
wait for the printer to finish 
before using the computer 
again. It's wasteful! Counter 
productive! 

The solution: simply install 
Microbuffer M printer buffer into 
the system, in seconds. And you 
can print and process 
simultaneously. 

With one swift command, all 
printing data is dumped to the 
Microbuffer—it handles the 
printer and frees the computer 
for other functions. 

Presto! Instant wait reduction. 

Microbuffer II ami 11+ for the 
Apple II, 11+, and Ue computers. 

Microbuffer II comes in either 
a serial or a parallel version 
with 16K or 32K of RAM. 
Microbuffer 11+, available with 
16K, 32K or 64K, has both 
serial and parallel capabilities, so 
you can control two different 
printers at once. The Microbuf¬ 
fer 11+ has on board high 
resolution graphics routines for 
37 popular printers, and all 
include expanded graphics 
capabilities and text formatting 
in addition to the inherent 
benefit of letting you use your 
computer while your printer is 
working. 



any computer/printef 

These are stand-alone units that 
install In-line between virtually 
any computer and printer. 

Besides printer buffering, the 
In-line serial interface (MBIS) 
can be used to efficiently 
transmit data from the computer 
to almost any device using a 
serial RS-232C interface. The 
parallel Microbuffer In-line 
jMBIP) is built exclusively for 
parallel interfacing, and works 
exceptionally well in virtually 
any parallel computer and any 
parallel printer. 

Each of the stand-alone 
models have controls for making 
multiple copies (up to 255]. 

With the pause control, printing 
may be halted at any point and 
continued later—it will pick up 
right where it left off. Even 
while you are printing copies of 
a document, additional files can 
be sent to the buffer and they 
will be processed in turn. Both 



come with either 32K or 64K of 
RAM, and are easily upgradable 
up to 256K for processing 
greater amounts of data. 

Mitrobuffer/E hr Epson printers. 

Fully compatible with Epson 
MX, FX r RX, and 1BM-PC 
series printers, these easy-to- 
install boards simply plug inside 
the printer. 

For parallel interfaces, the 
Microbuffer models MBP-16K 
and MBP-64K are available. 

For serial interfacing, 
Microbuffer models MBS-8K and 
MBS-32/64K are available. The 
MBS-8K supports both hardware 
and software (X-ON/X-OFF) 
handshaking; the MBS'32/64K 
supports three handshaking con¬ 
figurations [hardware, software 
X-ON/X-OFF and ETX/ACK). 

SO WHAT ARE YOU WAITING FOR? 
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(3a) 



Probability 

Potential loss 

Countermeasures 

Skill level required 

Illegal use of a valid card 

high 

moderate 

moderate to poor 

none 

Modification of a valid card 

moderate to high 

serious 

poor 

medium 

Production of counterfeit cards 

high 

enormous 

poor to none 

medium to low 


(3b) 






Probability 

Potential loss 

Countermeasures 

Skill level required 

Illegal use of a valid card 

high 

moderate 

good 

low 

Modification of a valid card 

medium to low 

serious 

moderate to poor 

high 

Production of counterfeit cards 

low 

enormous 

poor to none 

high 


Table 3: Probable abuses of a magnetic-stripe card (3a) compared with the same factors for a memory card (3b). 


motivation for shifting to memory 
cards is to minimize fraud, theft, and 
misuse of credit cards. 

Conventional credit cards have 
several advantages that have put 
them into widespread use today. 
They are easy to use, they don't re¬ 
quire any special knowledge by the 
user, and they are cheap to manufac¬ 
ture (and therefore are generally pro¬ 
vided for free). Their biggest fault is 
that they are very difficult to track if 
stolen. Another major disadvantage 
to credit cards is that they are easily 
counterfeited. Memory cards, on the 
other hand, can provide all of the ad¬ 
vantageous features of a credit card 
while reducing, or eliminating, these 
disadvantages. The memory card 
could also provide a unified method 
of interaction with a financial institu¬ 
tion, such as a bank; the memory 
card could serve as a credit card, a 
savings passbook, a checkbook, and 
an automatic-teller access card all in 
one. Other information could be car¬ 
ried as well: information on out¬ 
standing retirement accounts, auto 
loans, and savings bonds. 

In order for this type of memory 
card to be readily accepted by new 
users, the card and the system must 
be as functional as the system they 
replace and should offer additional 
features (e.g., updated interest re¬ 
porting for passbook savings 
accounts). 

The memory card itself must have 
certain physical characteristics in 
order to be acceptable to a large 


group of users. It must be small, 
lightweight, and durable. Also, it 
should utilize a surface or shape that 
would let you identify the front, 
back, right, and left side of the card 
so it could be used in poor light or 
by a person who is visually impaired. 


Memory cards can 
provide all of the 
advantages of a credit 
card, while reducing or 
eliminating the 
disadvantages. 


Attention should be paid to the 
user's access to information within 
the memory card. This would require 
a small, portable terminal analogous 
to the calculators carried in some 
checkbook cases. A similar read-only 
device for active memory cards could 
be made by modifying such a cal¬ 
culator. 

Nonfinancial Applications 

Two examples of nonfinancial ap¬ 
plications are memory-card software 
packages and memory cards used for 
on-board diagnostics of a personal 
computer. 

Like any other machine, personal 
computers can need repair. Unlike 
other machines, computers cleverly 
disguise their problems, making 
them difficult to troubleshoot and 


repair. It would be beneficial to have 
an on-board "tattletale" memory card 
that could monitor the computer's 
operation so as to enable rapid detec¬ 
tion and correction of problems. This 
device could keep track of such 
things as memory faults, bus errors, 
power-line surges, system glitches, 
and air temperature and relative 
humidity inside the computer 
chassis. The memory card might also 
perform a type of logic-analyzer 
function, 

A diagnostic card could decrease 
maintenance costs because it could 
periodically be removed from the 
personal computer and its informa¬ 
tion displayed to determine the num¬ 
ber of memory faults that had oc¬ 
curred, or the number of times the 
critical temperature was reached in* 
side the chassis, thus signaling the 
necessity of maintenance. Therefore, 
memory cards for on-board diag¬ 
nostics could decrease the life cycle 
costs because repairs would be easier 
to isolate and fix. Only the memory 
card would have to be taken to the 
appropriate service department for 
playback and inspection to diagnose 
the problem. This could save the 
owner of a personal computer a great 
deal of time, effort, and money. 

Figure 6 shows a memory card 
used as a diagnostician. The "panic" 
button could be activated by the user 
if a potential problem is suspected. 
The button would alert the memory 
card to a situation in which an error 
may occur. The memory card could 
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CHAMELEON *1995 Complete 

by SEEQUA 

The IBM Compatible Computer 


BOTH WORLDS OF 
PROCESSING 

Using a unique dual processor 
technology, the Chameleon by 
SEEQUA is both IBM-PC com¬ 
patible and CP/M-80’" compat¬ 
ible providing the largest soft¬ 
ware support available. 

TWICE THE MEMORY 

128K bytes RAM are standard, 
internally expandable to 256K. 
And 320K formatted disk stor¬ 
age is included. 

SOFTWARE INCLUDED 

Your computer is delivered 
with SEEQUA’s MS-DOS, 
compatible with the IBM 


standard 16 bit PC-DOS oper¬ 
ating system. It includes Per¬ 
fect Writer for word processing 
and Perfect Calc for financial 
analysis. And it has MBasic to 
let you write your own routines. 
Chameleon comes standard 
with 640x200 resolution black 
and white graphics and 320 x 
200 resolution color graphics. 

EXPANDABLE 

Chameleon has both serial and 
parallel ports standard. You 
can add an additional serial 
port or the IEEE-488 port. You 
can even use IBM PC com¬ 
patible add-on boards in our 
optional expansion interface 
package. 


FITS IN YOUR 
ENVIRONMENT 

Chameleon is at home in your 
office. But its compact pack¬ 
aging makes it easy to carry 
elsewhere. 

To learn more about 
Chameleon's power, call us 
at 800-638-6066. We’ll 
put you in touch with our 
closest dealer. 


SEEQUA 

COMPUTER 

CORPORATION 




8305 Telegraph Road 
Odenton, MD 21113 
(301) 672-3600 or 
(800) 638-6066 


The following are registered trade marks : 
CP/M-80 — Digital Research Inc. 
MS-DOS — Microsoft * 

PC-DOS —IBM 

Perfect Writer — Perfect Software 
Perfect Calc —Perfect Software 
MBasic— Microsoft p 
IBM — International Business Machines 
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PERSONAL COMPUTER DIAGNOSTICIAN 



Figure 6: A block diagram of an active memory card used as an on-board diagnostics device within a microcomputer. 


then record all the various logic and 
physical states of the system. This 
type of diagnostic capability will be¬ 
come more useful, and almost a ne¬ 
cessity, as personal computers 
become more complex. 

Eliminating Disks and Pirates 

Distribution of personal-computer 
software has its problems, most of 
which fall into two main categories: 
media reliability and piracy. Almost 
all personal-computer software is dis¬ 
tributed on floppy disks, a magnetic 
recording medium. The data-transfer 
head reads and writes information as 
the disk revolves. The data-transfer 
head must make physical contact 
with the floppy disk in order to work 
properly. This contact causes friction 
that eventually wears out the floppy 
disk. Dirt, dust, oily fingerprints, and 
other types of contamination can ac¬ 
celerate this deterioration. Because 
memory cards have no moving parts, 
they are very resistant to the con¬ 
taminants that can min a floppy disk. 
Therefore, memory cards are a more 
reliable distribution medium than 
floppy disks. 

Memory cards also offer protection 
against software piracy. Currently, a 
personal-computer user needs to 
keep several copies of a program on 
separate disks to ensure a working 
copy in case of an operator error or 


media failure. Because copies are 
easy and necessary for legitimate 
users to make, they are also easy for 
illegitimate users to copy. This is a 
major problem in the industry today 
and one that can be easily combated 
with memory cards, which cannot be 
erased by the user or be easily 
damaged. 

Memory cards are more 
reliable than floppy 
disks and offer 
protection against 
software piracy. 

Chip-based memory cards can 
store approximately 5 percent of the 
information of a single-sided, single- 
density 5V4-inch floppy disk (8K 
bytes versus 160K bytes). Tech¬ 
nological advances may help to over¬ 
come this drawback. 

Alternately, a multiple-card reader 
could be constructed for virtually the 
same cost as a floppy-disk drive {ap¬ 
proximately $400). A card reader 
would enable many programs to be 
on line simultaneously with im¬ 
proved access time and enhanced re¬ 
liability. 

Chip-based memory cards are not 
the only type of memory cards that 
can be used to store information. 
Optical-stripe memory cards can 


store about 4 million bytes per card. 
This lets a large program or a multi¬ 
tude of smaller programs be stored 
on the memory card, which greatly 
increases the applications for per¬ 
sonal computers. By using an optical- 
stripe memory card, books, dic¬ 
tionaries, thesauruses, encyclopedias, 
and reference books could be bought 
in machine-readable form inexpen¬ 
sively. Imagine a spelling checker 
based on a 4-million-byte memory 
card. A reader for an optical-stripe 
memory card would be more expen¬ 
sive than one based on chip tech¬ 
nology, but if manufactured in large 
quantities, its cost would probably 
range from $400 to $800. The reader 
would be about the same size as the 
current 5 V 4 -inch floppy-disk drive. 

Although the technology is yet in 
its infancy, memory cards may even¬ 
tually be used by the majority of the 
population. Applications include 
security, financial tasks, data storage, 
and diagnostic capabilities for per¬ 
sonal computers. As yet, it is not 
dear whether active or passive cards 
will prevail, but memory cards will be 
part of your life very soon.B 


Mark Mills is facility manager of the Microcom¬ 
puter Application and Technology Center at Bat- 
telle Columbus Laboratories in Columbus , Ohio, He 
can be contacted at 3118 Essington Dr. , Dublin, OH 
43017. 
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THE WY300 TERMINAL 

GREAT COLOR 

FOR UNDER $1000 



IF COLOR IS A LUXURY YOU THINK 
YOU CANT AFFORD, THINK ABOUT 
OUR WY30Q— the smart color terminal 
a s I Ow a S $975. * 'Qua ntity 10Q 

The WYSOO's high-resolution 8-color 
display adds vivid relief to any text edit¬ 
ing or data entry task, without adding 
significantly to the price you'd pay for 
monochrome. 

Ergonomically designed with a swivel 
and till CRT and a detachable keyboard, 
the compact WY300 fits info the work¬ 
place as comfortably as it does into your 
budget. 

On top of that, the WY300 gives you a 
host of features like a soft downloadable 



character generator; extensive alpha¬ 
numeric and line drawing symbols; 
and compatibility with most standard. 


monochrome oriented, off-the-shelf 
software. 

Best of all, the WY3G0 is plug compatible 
with our monochromatic WYlOO's and 
most ASCII terminals. So, using color is 
as easy as it is inexpensive. 

Need more information? Call or write us 
today. We'd like to convince you our 
smart color terminal is your wisest buy. 


Circle 384 on inquiry card. 

I I I 1 Make the Wyse Decision. 

WY5E TECHNOLOGY 3040 N. First St,, Sou fuse, 
CA 95134, 4031346-3075 , TLX 910-338-2251, Outside 
CA catt toll-free, 800/421-1058, m So. CA 213/340-20$$, 









Undo.Wmdows 

New Microsoft" Word. It makes your IBM 
Personal Computer think its better than a $10,000 
word processor. 

With Microsoft Word, what you see on the screen is 
what you get on the paper. So it’s easy to spot mistakes. 
Boldface, underline , and italics look like this, 
not this: A Bboldface A B, A Sunderline A S, A litalics AI. 

And, when you make changes, paragraphs are 
automatically reformatted. Flush right, flush left, 
centered or justified. It even gives you several columns 
on a page, like a newspaper. 

Word forgives and doesn’t forget 


There’s an “uh-oh” command called Undo. Make 
a mistake? Or just want to experiment? Hit Undo. 







[Mouse* Finally* 

Word undoes your last change and remembers things 
the way they were. 

Word does windows. Up to eight, to be exact. 

So you can transfer or edit between eight different 
documents. Or between eight different pieces of 
the same document 

Word travels fast 

Word has a Mouse, a handy little critter that lets 
you move copy, select commands and edit fester 

than you can say “cheese!’ 

you create 
your own style sheets, so 
you can standardize your documents, 
memos, files and letters. 

It’s not surprising that Microsoft has a way with 
Word. We designed the MS-DOS operating system that 
tells the IBM ’ PC how to think. And we pioneered 
the first microcomputer BASIC, the language spoken 
by nine out of ten micros worldwide. 

For a few final words, call 1-800-426-9400 
(in Washington State call 206-828-8088) for a free 

Word brochure and the name MICROSOFT. 

of your nearest Microsoft dealer 





Computer-aided Design 

Significant CAD power is coming for desktop microcomputers 


Computer-aided design (CAD), 
drawing and designing with the aid 
of a computer, promises to change 
our lives dramatically* Not so long 
ago, we stumbled into air-condi¬ 
tioned computer centers with boxes 
of keypunch cards and a desire to 
"see " what would happen* Now all 
that power sits on our desktops, and 
as a result pencils, erasers, and 
perhaps even paper face the prospect 
of obsolescence* 

Today word processors conquer 
mountains of text, electronic spread¬ 
sheets master number manipulation, 
and business graphics translate the 
results into charts, graphs, and slide 
shows worth a thousand words. And 
the increasing number of electronic 
pictures in turn creates the need for 
a graphics editor—a picture processor 
similar to a word processor. That way, 
we can create and edit graphics 
images, cutting and pasting our way 
through letters, numbers, and 
pictures* 

The age of computer graphics is 
finally here. A hardware/software 
configuration exists for everything 
from painting illustrations with a col¬ 
or brush to designing and automat¬ 
ing the production of a pipe valve. 
Software tools can manipulate both 
two-dimensional and three-dimen¬ 
sional images, tools that enable us to 
create geometric models worth a 
thousand pictures* 


by Rik Jadrnicek 

But increased capability and falling 
prices raise serious questions. What 
hardware and software do you need? 
What is available? How do you com¬ 
pare packages? What do the terms 
mean? Whom do you contact? 
Should you wait to buy? Unfortu¬ 
nately the pattern is far too familiar. 

This article charts a path through 
the jungle of hardware and software 
considerations you face when choos¬ 
ing a CAD package. In it I focus on 
some of the software and hardware 
available for your desktop computer* 

What Is Computer-aided Design? 

Computer-aided design has many 
potential applications, among them 
graphics design, illustration, flow¬ 
charts, block diagrams, forms design, 
mapping, printed-circuit board/elec- 
trieal design, space planning, archi¬ 
tectural design, mechanical drafting, 
and product design* A discussion of 
solids modeling with shading, ani¬ 
mation, and image synthesis on 
microcomputers is a little premature, 
but several powerful wire-frame-type 
three-dimensional modeling pack¬ 
ages are available along with some 
exciting painting software (see photos 
1 and 2). 

Computer-aided engineering (CAE) 
ties together such diverse interests as 
pictures (schematics, assembly and 
maintenance drawings), cost analy¬ 
ses, structural analyses, production 


process plans, material specifications, 
tool design, and quality control. Dur¬ 
ing this process, CAD graphics inter¬ 
face with a variety of analysis pack¬ 
ages through compatible data files* 

Computer-aided manufacturing 
(CAM) uses CAD and CAE criteria to 
produce a product such as a valve, a 
tool, or another item* Soon well be 
able to design, analyze, document, 
and organize the actual manufacture 
of a product from the original draw¬ 
ing. Both CAE and CAM operations 
are in their infancy on desktop 
micros* 

With CAD, you draw or edit by 
entering data through a keyboard or 
a variety of input devices such as 
digitizers, mice, light pens, touch 
pens, trackballs, and image digi¬ 
tizers. The graphics software records 
the drawing within a world coor¬ 
dinate system and saves its database 
description* You edit the database 
and view the results on a monitor, 
which sends the image you create to 
a variety of hard-copy output devices 
including printers and plotters. You 
can network the database and send 
it out via modem or create an inter¬ 
face with such programs as Bill of 
Materials, Stress Analysis, or a varie¬ 
ty of CAE/CAM applications* 

What Is Available? 

Historically computer graphics 
started with the early Teletype and 
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Photo 1: A paintbrush drawn with the pixel-based Easel painting software. 


line-printer hard-copy devices of the 
1940s. Computer-driven CRTs (cath¬ 
ode-ray tubes) began to display out¬ 
put in the early 1950s. In 1962, Ivan 
E. Southerland, a young Ph.D. from 
MIT, formally described a computer 
system that enabled users to draw. 

Significant developments in output- 
device technology and software in 
the 1970s have made Southerland's 
dream economically feasible. Cur¬ 
rently, more than a dozen software 
developers are well along the path to 
creating significant CAD power for 
desktop computers. These are not ex¬ 
pensive dedicated systems or 
bundled hardware and software con¬ 
figurations that are device depen¬ 
dent; they run on stock microcom¬ 
puters with few exceptions. 

Hardware Requirements 

The costs of the hardware and soft¬ 
ware necessary to configure a CAD 
system run from $5000 for a very fun¬ 
damental floppy-disk system up to Photo 2: A sample three-dimensional video image produced by Energraphics software. 
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Processor Support 

PC-Draw 

CADdraft 

Benchmark 

Sketch 

Processor 

CAD plan 

AutoCAD 

VsrsaCAD 

IBM PC 

■ 

• 

■ 

■ 

■ 

• 

• 

• 

IBM PC XT 

* 

• 

■ 

■ 

■ 

• 

* 

« 

Columbia 

* 

* 


* 

* 

* 

* 

• 

Compaq 

• 

■ 

■ 

■ 

• 

■ 

■ 

* 

Corona 




* 

12/83 



• 

Eagle PC 

• 

• 

* 

• 

* 

* 

* 

6/84 

Eagle 1630 
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Tl PC 







■ 
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Apple II 
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—L 

Qi 
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Price 

$250 

$495 

$595 

$900 

£995 

$1295 

$1995 

Table 1: A comparison of computers . 
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Input Devices 

PC-Draw 

CADdraft 

Benchmark 

Vector 

Sketch 

Drawing 
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CADplan 

AutoCAD 
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Sunflex Touch Pen 
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Sunflex Touch Pad 
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Table 2: A comparison of input devices. 
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$50,000 for a dual 68000-based micro¬ 
processor with a 20-megabyte hard 
disk and 1 megabyte of RAM (ran¬ 
dom-access read/write memory). The 
latter system is capable of very good 
two-dimensional and three-dimen¬ 
sional commercial animation graph¬ 
ics. 

Ideally, the CAD software you 
choose will support a variety of com¬ 
puters (table 1), input devices (table 
2), graphics processors, and output 
devices (table 3). 

Computers 

A wide variety of desktop micro¬ 


computers can be configured for 
computer graphics work. This added 
capability usually doesn't interfere 
with the word processor, the spread¬ 
sheet, or any other software in your 
library. 

These computers fall into four gen¬ 
eral categories: 

1. Atari, Apple, and other computers 
with proprietary operating sys¬ 
tems using the 6502 micropro¬ 
cessor chip. Accelerator boards 
provide 8088 and 68000 chips for 
some of these. 

2. S-10Q, STD, Multibus, and other 


systems like the Victor 9000 using 
the Z80 or 8086, 8087, and/or 8088 
microprocessors. 

3. IBM PC XT and the growing num¬ 
ber of PC look-alikes using the 
8086/8088 microprocessor and op¬ 
tionally the 8087 numerical data 
coprocessor. 

4. Unix systems using the Motorola 
68000 microprocessor. 

The Intel 8088 microprocessor is 
faster and more powerful than the 
Z80 but less powerful than the 
Motorola 68000. Some systems, such 
as the Victor 9000, come from the fac- 
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Tr 1/ 221 3/2215/2235 THE ANSWER 

I C l\ DUAL TRACE OSCILLOSCOPES BY ANY MEASURE 


Now 60 MHz or 100 MHzTek quality 
is just a free phone call away! 



Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek’s revolutionary, 
reduced-component architec¬ 
ture brings unprecedented 
quality, reliability and afford¬ 
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 ib.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre¬ 
hensive 3-year warranty*... 
probes... and expert advice. 
One free call gets it alii You 
can order, or ootain literature, 
through the Tek National 


2213 


2215 


2235 


Bandwidth 


60 MHz 


60 MHz 100 MHz 


No. of Channels 2 2 2 + Trigger View 

Alternate Sweep — Vbs Yes 


Yes—20 MHz 


Vsrt/Thg B/W Limit 


Single Sweep — _—_ Yes 

Accuracy: Vert'Horz _ 3 % _3%_ 2 % 

Delay Jitter_1:5,000_1:10,000 1:20,000 


Triggerg Sensitivity _ 0.4 div at 2 MHz _ 0-4 div at 2 MHz 0.3 div at 10 MHz 

Input R-C 1Mn-30pf_1Mfl-30pf_1Mft-20pf 


Variable Hcldoff 


10:1 


$1450t 


$1350* 


Price 


$12Q0t 


Marketing Center Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv¬ 
ery. Direct orders include 
operating and service man¬ 
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 


Order toll free: 
1-800-426-2200, 
Extension 111. 

In Oregon call collect: 

(503) 627-9000, Ext lit 

* Price FO B. Beaverton, OR 
"3-year warranty includes CRT and applies to 2000 
lamily oscilloscopes purchased after 1/1/83. 
Scopes are UL Listed. CSA and VDE approved. 


New lower price! 
100 MHz 2235 
just $1650. 


Tektronix* 

COMMIT TED TO EXCELLENCE 

Circle 350 on inquiry card. 


Copyright ©1983, Tektronix, Inc. All rights reserved. TTA-407-1 


























Output Devices 

PC-Draw 

CADdraft 

Benchmark 

Vector 

Sketch 

Drawing 

Processor 

GADplan 

AutoCAD 

VersaCAD 

Graphics Boards 









IBM Graphics Board Color 

* 

* 




* 

■ 


IBM Graphics Board-B&W 

• 

* 

* 


• 

* 

* 

6/84 

Single-Screen Version 

• 

• 




* 

• 


Hercules 





« 


* 

2/84 

Scion 


12/83 


1/84 


12/83 

12/83 


Techmar 

3/84 






12/83 

2/84 

Control Systems Artist 


12/83 




12/83 


2/84 

Color + Plant ronics 

3/84 

* 

1/84 



* 


* 

Vectnx 384 







ft 


Pen Plotters 









Houston Instrument: 









DM P-7 





■ 


ft 


DMP-Q 





• 


ft 

* 

DMP-29 

■ 

* 



■ 

* 

ft 


DM P-40 

1/84 

* 

ft 

• 

• 

«' 

ft 

• 

DM P-41 

3/84 

• 


• 

* 

* 

ft 

« 

DMP-4? 

3/84 

• 


* 

* 

* 

• 

• 

Hewlett-Packard 









HP7470A 

* 

* 


* 

* 

• 

ft 

• 

HP-7580 

* 

12/83 


• 

• 

12/83 

* 

• 

HP-7585 

* 

12/83 


* 

* 

12/83 

ft 

* 

IBM XY749 

1/84 

• 


• 





IBM XY750 

1/84 

• 


« 


* 



Cal comp 


• 




* 

11/83 


Sweet-P 



ft 




• 

4/84 

Slrobe 100 




* 



• 


Strobe 8 pen 




• 



• 


Graphics Printers 









Epson MX’80 

• 


ft 

* 



* 

2/84 

Epson MX-100 

• 

• 

ft 

* 


• 

» 

2/84 

Epson FX-80/100 

• 

« 

ft 

* 


■ 

■ 

2/84 

Citoh 1550 

* 








IBM Graphics 

■ 

• 

ft 



* 

* 

2/64 

Okidaia 84/92 

• 








Qkidata 93 

* 








NEC 8023 

* 


ft 






NEC PI 



ft 






Mannesmann Tally 

* 


ft 


• 




Gemini-10/15 

• 








IDS Prism 

• 








Versatec 


1/84 




1/84 




Table 3: A comparison of output devices. * * existing feature 

date = expected release date 


tory equipped with full graphics 
capability* They are the easiest to con¬ 
figure and generally the least costly. 
If you do need to configure a system 
for graphics capability, in a price/per¬ 
formance evaluation the IBM PC and 
its look-alikes come out on top, fol¬ 
lowed by selected S-100 systems (see 
photos 3 and 4), 

Input Devices 

Although you can use the key¬ 
board as a primary input device, a 


specialized device is much easier and 
more efficient* 

With manual drafting methods and 
a conventional drawing board, you 
physically draw a line from one point 
to another* You do the same thing 
with a digitizer or digitizing tablet 
(electronic drawing board), but rather 
than use a pencil or pen you use a 
puck, cursor device, or stylus. You can 
trace a library of drawing parts you 
have created over the years for use in 
assembling your current drawings. 
You can also work with drawings 


created manually by your co-workers. 

Touch pens and light pens enter 
data points directly onto the monitor 
screen—if you don't mind holding 
your hand in the air—but they don't 
trace manually created drawings. 

Similar to digitizing tablets but 
without the expense or the accuracy, 
mice keep your hand in a restful posi¬ 
tion on a table or grid plate* Track¬ 
balls, which use a revolving ball like 
some video games, video-camera in¬ 
put, and even joysticks are available. 
It's a good idea to combine the key- 


1*™ 
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Letthe AA/GEZ_do the waiting. 


Il has been said that 30% of micro¬ 
computer users wi II eventually purchase 
a buffer. For business users, a buffer 
pays for itself in the time and money it 
saves the user not waiting for the print¬ 
out, The more you use your printer the 
more you need a buffer. 


HS232 OUTPUT RS232 INPUT 


JAMMED PAGE RE-PRINTS 




ANGEL HAS ALL INTERFACES 


ANGEL, The Intelligent Buffer is the 
perfect male for your system. II has both 
RS232 Serial and Centronics Parallel 
interface, and can convert from serial to 
parallel and parallel to serial. It is truly a 
universal buffer that is compatible with 
most microcomputer systems. This ver¬ 
satility means when you upgrade your 
system you can use the same ANGEL. 


ANGEL passes data to the printer 
exactly as received from the computer 
and is independent of software — includ¬ 
ing graphics. The ANGEL also features 
an innovative page mode which carefully 
monitors the page break daia during 
printing. Under the page mode you can 
reprint fhe Iasi page, jammed pages, do 
page skip as well as page pause for 
singfe-sheet feeding. 

ANGEL is an intelligent buffer wilh 12 
addilionaf functions lhai may be activated 
when you need them; pause, hold, copy, 
clear, self-test, page reprint, page skip 
page pause, multi copy, continuous copy, 
space compression, hex dump, etc. 


ANGEL comes with 64K byles of 
memory, ample for most applications. 
Additionally, you may activate the space 
compression mode which in may cases 
extends the buffer capacity to more lhan 
f 28K. 


EASILY ACCESSIBLE SWITCHES 


mu m uimu 



ANGEL is designed for all types of 
users-even those without technical 
background. Alf switches, including baud 
rate selection and parallel / serial confi- 
gurahons are externally accessible. 
Installation is a matter of connecting 
cables, setting up DIP switches and 
power-on. Ligo Research makes available 
standard cables/adaptors for most 
popular computer/printers. Connection 
diagrams are also provided for users 
who want to make their own cables, 



With such a good produci available 
now. why wait for your printer to catch 
up? You can order the ANGEL from your 
dealer or caff direct io 1-800-323-3304 
TODAY! 



























Software Features to Look For 


On-iine Status 

On-screen status items, such as layer 
number ,; grid status, lines of type, the cur¬ 
sor's x-y coordinate position, and various 
interactive prompts, are helpful. The ability 
to get information about your drawing or 
entities within it is also helpfui For ex¬ 
ample, if you want to know the size of your 
coordinate system, the exact location of a 
particular item, or the default status of 
various program parameters, the on-line 
status feature gives you access to this 
information. 

Menus 

While it is cumbersome and frustrating 
in the long run to choose program func¬ 
tions from an A, B, C type of menu, com¬ 
mand menus that you point to on the 
screen are a desirable feature. In addition, 
if you have the freedom to design your oum 
menu, you can develop a custom applica¬ 
tion using only those selections that apply 
to your drawing needs. For example, you 
may want to use only 10 of the 40 menu 
commands and organize than conveniently 
for your oum frequency of use. The pro¬ 
gram may lei you put predefined shapes 
(icons) in the menu for easy selection and 
placement in your draxoings. 

Macros and Command Files 

Mac ms and command files are groups 
of program instructions and other data- 
entry items that can be executed with a 
single keyboard sequence. For example, if 
it takes you five steps to merge a disk file 
into your current drawing, you can place 
the. necessary instructions in a macroicom¬ 
mand file and execute it with a single com¬ 
mand. You can even place these macros as 
selections on your menu. 

Further custom flexibility exists if the 
software lets you stop during macro execu¬ 
tion and issue a prompt for data entry. For 
example, you can develop a menu item that 
creates a shape ; goes to a particular loca¬ 
tion; enters text mode ; sets the font, size, 
and direction; and prompts you to enter the 
text string. The more powerful the macro 
capability, the more you can develop 
custom or turnkey applications * 

Ideally you can enter the program and 
execute the first command by making one 
entry at the A > prompt. This allows you 
to enter the program from a batch file, drazv 
for a while, perform some other macro 
functions, exit cleanly, and then reenter 


the original batch file. Turnkey CAD, 
CAE r and CAM operations then become 
feasible. 

Grid 

The world coordinate system and the 
coordinate system you define within it 
break down into grid points that serve as 
reference points xohile you are drawing. 
Look for the ability to specify the distance 
between grid points and to choose a dif¬ 
ferent scale for the x and y axes. Y&u don't 
ivant the grid points to become part of the 
database or to appear on the printer or the 
plotter Ideally, they turn inverse when 
they appear in a solid fill. 

When you activate grid lock or grid snap, 
another desirable feature, the data points 
you enter "snap" to the nearest grid point 
no matter where you enter them. This per¬ 
mits a degree of error when entering data 
points. Notice in the figure opposite haa* 
the actual figure (solid line) differs from 
the digitized line (dotted). This is especially 
helpful when you are trying to align dif¬ 
ferent drattnng layers, close irregular 
shapes, or enter data points quickly and 
accurately 

The ability to vary the distance between 
grid points becomes important with grid 
lock/snap. It allows you to change the 
coarseness of your drawing resolution as 
you fine-tune. You can, for example, zoom 
in on one square inch, snap to the nearest 
hundredth-inch for detail drawing, then 
zoom back out, snapping to the nearest 
quarter-inch. 

With the incremental snap feature, your 
cursor stops only on grid points or resolu¬ 
tion points as it moves across the screen. 

Aspect Ratio 

If "what you see is what you get" is im¬ 
portant to you, make sure the program cor¬ 
rects for the aspect ratio of your display 
devices. Aspect ratio is a design engineer¬ 
ing term that refers to the ratio of display 
width to height. For example, a 320 by 200 
monitor presents a circle as an ellipse and 
a square as a rectangle unless the software 
makes the right adjustments , This is quite 
important if proportion matters during 
data entry or if you are using the display 
for a final presentation. 

Data Entry 

Shapes, blocks, groups, com¬ 
ponents, and dictionary items. These 


are all different names for similar dratving 
elements. You want to be able to create 
drawing elements, store them in a parts 
library, and merge them into your current 
drawing, rescaling and rotating them as 
desired , The ability to automate repetitive 
drawing tasks is one of the more impor¬ 
tant features of a CAD program ♦ For ex¬ 
ample, if you are an architect and want to 
call one of a variety of drainage systems into 
a foundation/site plan, you can retrieve the 
right one from your drawing library on 
disk rather than redraw it from scratch. 

Tablet or tracing mode. This can be 
extremely important for merging existing 
manual drawings into your library,. Look 
for the ability to enter a drawing that is 
larger than the surface of your input 
device. For example, you may want to enter 
a 24- by 36-inch drawing you did 10 years 
ago through your 11- by 11-inch digitizer 
tablet and make if part of your drawing 
library on disk. 

Keyboard entry. The ability to enter 
data from both a keyboard and an optional 
input device is desirable; Positioning the 
cursor, entering relative or absolute coor¬ 
dinates, and keying formulas that result 
in appropriate curves are all important. 
Absolute coordinate entry is essential. 

Freehand draw or sketch mode. 
Drawing from vector point to vector point 
and snapping to grid points has its advan¬ 
tages, but so does sketching a freeform line. 
Different programs handle this capability 
quite differently. Sometimes the sketched 
line becomes one database item; other times 
the softxmre stores it as a user-defined col¬ 
lection of data points ♦ // this capability is 
important to you, look at the method of up¬ 
dating the database, the amount of storage 
used, and the flexibility available for ma¬ 
nipulating your sketches « 

Drawing primitives. Become familiar 
with the primitives (lines, arcs, circles, rec¬ 
tangles, etc.) and attributes (line type, 
width, color, etc J axmilable in a particular 
program. Also check the number of ways 
you can define an object. For example, you 
may want to define a circle as a center and 
radius, two points determining a diameter 
or three points on the circumference. 

Many other primitive capabilities are 
shown on the accompanying tables. They 
include cross-hatching or filling an area 
(with or without user-definable patterns), 
fillets and Bezier curves (see glossary on 
page 208 j, and built-in math calculations. 
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GRID Snap/Lock 

*»*««** 



D C 


I • « t • i • 


Grid snap permits the perfect alignment of data points by forcing them to snap to predefined grid points , Note the solid-line shape 
you create even when you enter points in the dotted-line shape. This becomes important when registering one layer of a drawing with 
another. 


If you need autodimensioning , be sure 
it suits your needs. Some things to look 
for are angular, radial t and autostacking 
features and the ability to customize 
dimension elements. 

The primitive features available in G4D 
software vary widely. The more flexibility 
you have to customize the primitives, the 
happier you will be in the long run , 
Layers* If the CAD software provides 
multiple layers, your drawing power 
magnifies. Layers are like pieces of tracing 
paper stacked one on top of the other that 
you turn on and off individually for display 
and hard-copy output. For example, if you 
are designing a house, you can develop a 
site plan on layer one, a foundation plan 
on layer two, a floor plan on layer three; 

electrical plan on layer four, a plumb¬ 
ing plan on layer five, and a roof plan on 
layer six. This enables you to see the 
overall house with all its details integrated 
while you have the freedom to see and draw 
each individual plan independently. If you 
turn off all the layers except the electrical 
plan, you can send that plan to a hard-copy 
device. If you turn on the floor plan, you 


can conveniently work on your electrical 
drawing against the appropriate back¬ 
ground . 

Rubber banding, A visual aid when 
drawing, the tine stretches like a rubber 
band while you pull it to the next data 
point. Rubber banding helps in trying to 
conceptualize the drawing process. 

Editing Features 

The ease and power of the editing capa¬ 
bility are important considerations with 
CAD software. You must be able to manip¬ 
ulate the images you create while rescaT 
ing , rotating, and moving them around * 
This allows you to correct mistakes and 
freely modify your drawings. 

If, in the example of the house plan, you 
previously completed a drawing of a house 
in a completely different scale from the site 
plan, the ability to load the old house plan 
and merge it with the new site plan while 
rescaling it and rotating it for proper sun 
exposure would be extremely helpful. 

Partial delete, A feature quite often ab¬ 
sent in lower-priced CAD systems is the 
ability to delete part of a previously drawn 


image without having to erase and recon¬ 
struct the whole thing. For example, if you 
break a house wall and put in a window, 
you change the number of entities and data 
points updating the database. This feature, 
which is quite important in editing draw¬ 
ings, allows you tremendous flexibility, 
Without if, you need to preplan, resulting 
in a rigid drawing lacking in spontaneity. 

Windowing, This is the process of 
defining an area you wish to manipulate 
by setting up two opposite comers of a rec¬ 
tangle that contains it. For example, you 
can window an area in order to delete, 
move, copy, save, or zoom in on it. With 
the rubber-banding feature, the window 
dynamically expands and contracts after 
you define one comer, so you can shape the 
window and see the area defined , 

Others 

The list continues (tables 5, 6, and 7), 
but you can readily see that CAD is very 
powerful. The best test is an actual test; 
take a drawing in, try out the software, and 
make sure the features you need are there. 
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Photo 3: The hardware elements of a CAD system drawn using vector-based AutoCAD soft¬ 
ware and displayed by a 640 by 400 Vectrix Graphics processor and high-resolution Vectrix 
color monitor ; Note that much of the configuration is optional 


Text continued from page 176. 

board, function keys, and an input 
device determined by the design 
work you do. Look for software that 
supports a variety of input devices in 
case your preferences change. 

Output Devices 

If you desire a copy of your work, 
you will be using a hard-copy device. 
Choose CAD software that gives you 
output options—-the more the better. 
A mature program supports a variety 
of devices that output drawings to 
dot-matrix printers, ink-jet printers, 
pen plotters, electrostatic plotters, or 
microfilm recorders. 

For applications requiring accurate 
representation of colors and high- 
quality hard copy, such as painting 
packages, you can photograph the 
monitor. A variety of photographic 
and video interfaces are available. 

Graphics Processors 

The graphics processor and the 
graphics monitor determine the 
quality of the video-display image 
you view during editing. The pro¬ 
cessor translates the database image 
in RAM for display on the monitor. 
If either of these devices has poor 
resolution, the image is less than rep¬ 
resentative. 

The area of video feedback during 
CAD work needs improvement and 


is getting it. The price of a high- 
resolution color processor/monitor 
combination dropped from $5000 to 
less than $2500 in one year. Many 
high-resolution graphics processor 
boards now available (Scion, Cono- 
graphics, Techmar) are reasonably 
priced. Very high quality color graph¬ 
ics monitors range between $1500 and 
$10,000 at this time, but prices are ap¬ 
proaching the economic means of the 
desktop computer user. 

Drawing Resolution 

The concept of resolution is impor¬ 


tant to understand if you wish to be¬ 
come aware of current and future 
trends in computer-aided design. 
The number of dots or elements used 
to represent an image determines its 
resolution. Consider drawing a 
straight line. Take a pencil and begin 
placing dots in a line from left to right 
on a piece of paper. Make the dots 
about V 4 inch apart. You are creating 
a low-resolution representation of a 
straight line. The finer your pencil 
point and the more dots you place 
within the line, the higher the resolu¬ 
tion of your drawing is. If you place 
enough dots along the line, it appears 
to be a solid line. The same concept 
applies to circles, solids, text, and 
other shapes, 

In general, the higher the resolu¬ 
tion, the smoother and more accurate 
the image. Obviously, you want the 
highest resolution possible. 

World Coordinate System 

Each piece of CAD software has its 
own method of mapping a coor¬ 
dinate system, usually called the 
world coordinate system. 

In a pixel-based system, the soft¬ 
ware maps out a coordinate system 
in RAM relative to the number of pix¬ 
els available within the graphics pro¬ 
cessor/monitor. Each pixel becomes a 
coordinate point within the world 
coordinate system. You represent an 
image by the lit or unlit status of each 
pixel location {data point) in the 
image database. This method is com- 



Photo 4: Dm* example of a CAD system, an IBM PC with a Houston Instrument Hipad 
U by tl digitizer and DMP-40 plotter 
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PURE POWER 
CONTROL CENTER 





Power Directors incorporate UL approved 
Iran/oriy * semiconductor technology and ex 
cood I he TO 3 I FIT 58/ Guido for surge voltages 
in low voltage AC power circuits, So you can 
protect your computer system from lino surges 
and noise, giving if the pure power it needs. Volt¬ 
age spikes are stopped in less than a nanosec¬ 
ond, EMI/RFJ fine noise is tillered out, and current 
overloads are prevented. Now your 
system can bo truly integrated with 

computer 


central power control like the Model P12 shown 
above.. Instead of a- haphazard maze of power 
lines and extension cords, each component 
plugs into the fully shielded Power Director You 
can turn on each component individually, or 
power up the entire system with a single switch 
Look for the full line of Power Directors wher¬ 
ever personal computers are sold 'TrhnZorb is a 
product of General Semiconductor Industries of 
Tempo,. Arizona, 


Computer Accessories Corporation 7696 Formula Place, San Diego, CA 92121 (619) 695-3773 
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Vector 

Drawing 




System Specs 

PC-Draw 

CADdraft 

Benchmark 

Sketch 

Processor 

CADplan 

AutoCAD 

VersaCAD 

Color output 

* 

* 

1/84 

1/84 


* 

* 

• 

Program load-time to draw 

27 sec 

36 sec 

10 sec 

28 sec 

14 sec 

45 sec 

33 sec 

81 sec 

Minimum RAM required 

128K 

320K 

256K 

256 K 

256K 

320K 

256K 

64/128K 

Maximum addressable RAM 

192K 

320K 

640K 



640K 

640K 

128K 

Disk I/O frequency 

Med 

Med 

Med 

Med 

Med 

Med 

Med 

High 

Drawing entity bound 

■ 

* 


* 


• 


• 

Drawing RAM bound 

■ 

■ 

■ 

* 

■ 

■ 



Drawing disk bound 

* 

* 

• 

* 

■ 

* 

• 

* 

Copy/multiuse protection 

Disk 

RS-232 


PROM 


RS-232 


Key/Card 

Configuration utility 


* 

■ 



* 

* 

• 

Z80 support 







■ 


8086 support 

• 


* 




■ 


8087 support 


* 

6/84 

11/83 

* 

* 

* 

* 

8088 support 

• 

• 

* 

* 

« 

• 


« 

00000 series support 









Machine/assembly 

* 

* 

• 


* 

• 

■ 


BASIC 

* 

• 







C 


* 

* 




« 


Pascal 





* 



* 

FORTRAN 




* 





World grid resolution 

1280 

65,000 

65,000 

0.002 

1 X1Q15 

65,000 

1x101* 

1 X 1015 


by 400 

by 65,000 

by 65,000 


by 1 xlQis 

by 65,000 

by 1 x 

by 1 xlQis 

Floating-point 





• 


* 

■ 

Integer 

■ 

■ 

■ 

* 


■ 


■ 

Vector base 

■ 

■ 


■ 

• 

■ 

• 

■ 

Maximum vertices/entities 

1400 

5000 


5000 

10,000 pts. 

65,000 


50,000 






8000 lines 




Drawing file type 

ASCII 

ASCII 

ASCII 

ASCII 

Pascal 

ASCII 

Binary 

Pascal 

Alternate file type 



DIF 


DIF 


ASCII 

ASCII 

Autocorrect for aspect 









ratio of graphics monitor 





* 



■ 

Intelligent plot utility 


* 



* 

* 

* 

• 

Table 4: A comparison of system specifications. 




• ** existing feature 







* = outstanding feature 







date = 

expected release date 


mon in painting software where you 
paint shapes by lighting up pixels 
within a fixed matrix. For hard copy, 
you dump the image pixel by pixel to 
an output device. 

In a vector-based system, the size 
of the world coordinate system 
doesn't necessarily correspond to the 
processor/monitor resolution. If the 
software uses integer mathematics, 
the coordinate system may consist of 
approximately 65,000 by 65,000 data 
points. With floating-point math, the 
software may generate a world coor¬ 
dinate system with limits of 1 x 10 15 
by 1 x 10 15 data points. 

The number of data points the 
CAD software makes available within 
the world coordinate system deter¬ 
mines the degree of resolution it can 
achieve. The more there are, the 
greater the potential for detail, and. 


in general, the slower and more 
memory-hungry the program (see 
table 4). 

To set the scale for your drawing, 
you map out your own user-defined 
coordinate system or grid on the soft¬ 
ware world coordinate system. Say, 
for example, that you want to map 
out an area of 24 by 36 database units 
corresponding to a D-size sheet of ar¬ 
chitectural drafting paper. You want 
each database unit to be one inch, 
and you want to be able to break that 
down into divisions of 0.001 inch. 
Once you define your coordinate sys¬ 
tem, the system develops a database 
to record location and other attributes 
ascribed to the data points. In a 
vector-based system, a data point 
could be the center of a circle and the 
beginning of a line segment on layer 
5 in the color green. The circle might 


be a predefined shape (or primitive) 
defined by a center point and a radius 
of 2 database units rather than a circle 
of data points. 

Physical Resolution 

To record an image electronically, 
you enter it into the world coordinate 
system through a keyboard, digitizer, 
mouse, or light/touch pen. To manip¬ 
ulate the image, you display it on an 
output device such as a monitor. If 
you want to produce a hard copy, you 
send the database to printers and 
plotters. Each of these I/O (input/out¬ 
put) devices has its own resolution 
(called physical resolution) indepen¬ 
dent of that of the coordinate system 
or the image. 

Differences in Resolution 

In figure 1, see how the same circle 

Terf continued on page 190 


182 January 1984 © BYTE Publications Inc. 
















BYTE January 19B4 183 


8 and 18 bit 


built-in editor 


Generate object 
code 


One pass native 
code compiler 


Locates RunTime 
errors directly in 
source code 


YES 


YES 


YES 


YES 


YES 


YES 


YES 




B^fschiturt dltt bi&bd on EightOuMm in 'AUnnflim} + 
mim, tim on *o IBU PC. 
twrtw P»ca3 *5 a tmdtmvt d Borland r 
koflrt 


_ LG, .b 
_^;/wp,^n In 
Turbo Paatfii. It w lH be on 
your disk, ahd ready to 
run. And we*ve included 
the source code to show 
you exactly how a 
spreadsheet is writteni 
{Introductory offer expires' 
March 1, 1SS4) 

Turbo Pascal includes a 
250 page bound manual 
with extensive explana¬ 
tions and many illustrative 

examples. 


Turbo Pascal $49,95 + $5.00 
shipping per copy. 

Check _.Money Order 

VISA_Master Card_ 

Card#:_ 

Exp date:. 


Shipped UPS 


BORIAOD 

INTERNATIONAL 


My system is; 8 bit__16 bit_ 

Operating system: CP/M BO - 

CP/M 86_MS DOS_PC DOS _ 

Computer _ Disk Format_ 

Please be sura model number end format are correct. 

NAME: _ - _ 

ADDRESS: _ 

CITY/STATE/ZIP: _ 

TELEPHONE:_ 


Borland international 
4007 Stotts Valley Drtvn 
Scqtta Vanay. California 96006 


California residents add 6*4% sales to 
115 00, Checks must bo on a U S. torn*, and in U,& doilarc, Sony, no 
COO 


Extended Pascal for your IBM 

APPLE CP/M, MS DOS,CP/M 86, COP/M 

86 or CP/M 80 computer features: 

* Full screen interactive editor providing 
a complete menu driven program 
development environment. 

* 11 significant digits in floating point 
arithmetic. 

* Built-in transcendental functions. 

* Dynamic strings with full set of string 
handling features. 

* Program chaining with common 
variables. 

* Random access data files. 

* Full support of operating system 
facilities. 

* And much more. 

ORDER YOUR COPY OF TURBO 

PASCAL TODAY TO TAKE ADVANTAGE 

OF OUR INTRODUCTORY SPECIAL, 

For Visa and MasterCard orders call toll free 

1-800-227-2400 X 968 
IN CA: 1-800-772-2866 X 968 

(lines open 24 hrs. a day, 7 days a week) 
Dealer I Distributor inquiries wel c ome. 
































CAD Software Surveyed 


Two-dimensional Software 

AutoCAD 

Autodesk Inc. 

150 Shoreline Hwy., Bldg. B 
Mill Valley, CA 94941 
(415) 531-0356 

AutoCAD is a powerful program capable 
of drawing anything from simple flow¬ 
charts to large, complex architectural draw¬ 
ings. Its strong points include a rich set 
of primitive commands, floating-point ac¬ 
curacy, little limitation an drawing size, 
good memory management, excellent pe¬ 
ripheral support , and good editing features, 
including partial deletion of drawing ele¬ 
ments. By means of user-definable menus, 
macros, and command files, AutoCAD can 
be customized without programming 
knowledge (a very powerful feature). A 
drawback, however, is that zooming, pan¬ 
ning, and editing become slower as your 
drawing grows larger ; This is typical for 
floating-point packages. If possible, use the 
faster 8087 numerical coprocessor unth this 
program. You can zoom in from a xnew of 
the solar systetn to a desktop in a Saji Fran¬ 
cisco office, but if you have a large number 
of elements in your drawing ; the process 
may be slow. Aggressively updated and 
waiting only for a faster processor environ¬ 
ment to complement its accuracy, Auto¬ 
CAD has tremendous potential. 

Benchmark 

Metasoft Corporation 
6509 Wesf Frye Rd. r Suite 12 
Chandler, AZ 85224 
(602) 961-0003 
(800) 621-1908 

A surprisingly capable CAD package, 
Benchmark uses macro command files to 
add flexibility, get around the limited 
number of standard features, and allow 
program customization. Written in ma¬ 
chine and C languages, the program loads 
in a fast B seconds and executes commands 
just as quickly. Documentation is sparse, 
but the on-screen user Interface is well 
designed and well written. Peripheral sup¬ 
port is limited, however; Benchmark needs 
to support input devices other than the 


keyboard. More a graphics editor than a 
CAD system designed for detailed draw¬ 
ing, this program even contains business- 
graphics primitives. Keep an eye on Bench¬ 
mark; it has a lot of potential. 

CADplan 

CADdraft 

Personal CAD Systems Inc. 

15425 Los Gatos Blvd. 

Los Gatos, CA 95030 
(408) 356-3183 

A fast and friendly program with a lot 
of potential, CADplan"s rich primitive fea¬ 
tures coupled with powerful editing fea¬ 
tures make it well worth considering. This 
is the only package reviewed that contains 
a user-definable database-extraction provi¬ 
sion, allowing you to create written reports 
based on elements you place in your draw¬ 
ing. Its pmuerful configuration module 
supports a variety of peripherals. On the 
negative side, CA Dylans integer math 
limits drawing size and resolution. There¬ 
fore, make sure this package handles the 
detail you require. Also, digitizer input is 
slow, and the system doesn't remap the 
device when you zoom in for more detail, 
i.e., you draw in a stnaller area on the 
digitizer. Aggressively updated, CADplan 
is sure to become a popular entry-level 
package ♦ 

A scaled-down version of CADplan de¬ 
signed as a beginning package, CADdraft 
is rich in primitive and editing features and 
serves as an excellent introduction to CAD. 
Although the drawing size is limited, it 
may not hamper basic day-to-day drawing 
applications . Be sure the drawing resolu¬ 
tion can provide the detail you desire since 
it is based on integer math. This program 
is fast, easy to use, aggressively updated, 
and supports a variety of peripherals. 
CADdraft is a good first step in CAD, 
especially if the more advanced CADplan 
suits your future needs. 


Drawing Processor 

BG Graphics Systems Inc . 
824 Stetson Ave. 

Kent, WA 98031 
(206) 852-2736 


Written in Pascal, Drawing Processor 
provides rich primitive features with a spe¬ 
cial curve-fitting provision not found else¬ 
where. This powerful program has strong 
editing features, sophisticated manipula¬ 
tion of predefined shapes, and floating¬ 
point precision. This precise but somewhat 
slow program requires an 8087 coprocessor 
chip. A well-illustrated manual describes 
how to map out an area on the digitizer 
and customize it for data entry. The pro¬ 
gram requires two monitors to run in some 
cases and doesn't support color yet. It needs 
to support a few more peripherals and pro¬ 
vide more dimensioning and layered data- 
entry power: Drawing Processor is likely 
to be a top contender among CAD pro¬ 
grams for micros. 

PC-Draw 

Microgmfx 

1701 North Greenville, Suite 703 
Richardson, TX 75081 
(214) 234-1769 

PC-Draw provides a surprising amount 
of graphics editing power in an inexpen¬ 
sive package. You can create symbols, place 
them in a menu within the graphics editor, 
then pick these elements and place them 
within the drawing area. You can create 
and edit images from complex block dia¬ 
grams to simple architectural drawings in 
color or black and white. Currently, the 
program supports only light-pen and key¬ 
board entry input with a variety of out¬ 
put devices. Wed documented, but not a 
full CAD system f PC-Draw provides the 
basic tools fora variety of drawing needs. 

Vector Sketch 
GTCO Tablet 

GTCO Corporation 
1055 First St. 

Rockville, MD 20850 
(301) 279-9550 

Written in FORTRAN, Vector Sketch 
provides some powerful CAD capabilities. 
A certain number of data points spill out 
each second as you draw in sketch mode . 
Line types, commands from an on-screen 
menu, and creation of a symbol library are 
available. The program limits the number 
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of data points you can enter and the size 
of drawing you can create. When zooming 
into the drawing for more detail, however, 
it doesn't remap the digitizer This means 
that a quarter-inch move on the digitizer 
can send the cursor completely across the 
screen, making detailed drawing difficult. 
While it currently supports a limited num¬ 
ber of peripherals. Vector Sketch is being 
updated. 

Versa CAD 
CADappIe 

T &W Systems Inc. 

7372 Prince Dr, r Suite 106 
Huntington Beach, CA 92647 
(714) 847-9960 

VersaCAD and CADappIe are different 
versions of a powerful floating-point pro¬ 
gram written in Pascal. The ability to 
overflow your drawing to disk eliminates 
the threat of being RAM bound. In fact, 
since Pascal limits the RAM used, the pro¬ 
gram is constantly accessing the disk, mak¬ 
ing a hard-disk system preferable. It can 
automatically set up the balance of available 
RAM as a RAM disk. Rich primitives, in¬ 
cluding a Bezier curve-fitting provision. 
Strong editing features, the ability to save 
views f a screen-dump provision, and par¬ 
tial deletion of drawing entities make this 
program powerful. Floating-point precision 
results in slower execution even with an 
8087 coprocessor. The program can require 
two monitors and supports a variety of pe¬ 
ripherals. With an optional three-dimen¬ 
sional interface now available and tremen¬ 
dous potential f VersaCAD/CADapple 
promises to become a popular package for 
micros. 

Three-dimensional Software 

The potential of three-dimensional soft¬ 
ware becomes desirable the more you work 
with CAD. Think how much time you 
could save by drawing house plans and 
then takinga three-dimensional look at the 
results from the neighbors' second-story 
window. Certainly , we anxiously await 
economical and usable three-dimensional 
CAD on desktop micros. 

Many three-dimensional programs are 
available, but they are expensive. Several 


vendors have systems ranging from 
$15,000 to $40,000 and are considering in¬ 
troducing device-independent programs for 
micros ♦ 

Currently, a variety of interesting, in¬ 
expensive, and aggressively updated pack¬ 
ages provide limited two-dimensional cap¬ 
ability along with three-dimensional 
modeling features. Some of these follow i 

Ene rgraphi cs f PC 

Enertranks Research 
150 North Mcramec, Suite 207 
St. Louis, MO 63105 
(314) 725-5566 
(800) 325-0m 

Chock full of features for less than $300, 
Energraphics includes business graphics, 
two-dimensional drawing with shapes li¬ 
braries, and three-dimensional drawing 
with formula surface generation. It needs 
digitizer input. With excellent, well-illus¬ 
trated documentation including its mon 
software and many tools, this is an ex¬ 
cellent entry-level package for teaming 
about CAD. 

MCS Software 
3-D Space Tablet 

Micro Control Systems Inc. 

143 Tunnel Rd. 

Vernon, CT 06066 
(203) 872-0602 

MCS is a three-dimensional modeling 
package complete with a special digitizer 
for three-dimensional data entry. You can 
digitize a smalt three-dimensional stick 
figure and then rotate ; edit, and rescale it 
on the monitor. This package also allows 
two-dimensional digitizer input that you 
can then transform into a three-dimension¬ 
al image with a high degree of accuracy. 

3Design 

FOB C-56789 

4710 University Way NE, Suite 1512 
Seattle, WA 98105 
(206) 525-7820 
(800) 392-9210 

Available for less than $300, SDesign is 


a three-dimensional stick-modeling pack¬ 
age that constructs images as a collection 
of polygons and includes hidden-line 
removal and colored surface shading. Ag¬ 
gressively updated, this is an excellent 
entry-level package. 

Painting 

Painting software refers to pixel-based 
programs oriented toward graphics artists 
and illustrators, including the manipula¬ 
tion of images from a video camera t You 
can paint pictures on the monitor with a 
keyboard or digitizer. These packages will 
get more publicity as higher-resolution 
graphics processors and monitors become 
more economical. Descriptions of two pro¬ 
grams follow. 

Easel 

Time Arts Inc. 

4425 Cave dale Rd. 

Glen Ellen, CA 95442 
(707) 996-4856 

A phenomenal package, Easel lets you 
paint on the monitor with a digitizer using 
different brush widths and even airbrush 
simulation . A palette of colors appears on 
the screen ready to touch and paint . Al¬ 
though most of the package is written in 
FORTH, many machine-language primi¬ 
tives are available. You will hear more 
about Easel. 

4 Point 

International Microcomputer 

Software Inc. 

633 5th Ave. 

San Rafael, CA 94901 
(415) 4547101 

With 4 Point, you can paint pictures on 
the screen and manipulate them, making 
copies of parts, changing background col¬ 
ors, and even sivitching images between 
buffers to create simple animation. You can 
turn off all status prompts to photograph 
the monitor image, or you can output your 
thawing to a plotter. Although you can wse 
a mouse for data entry, this package needs 
more input devices to create more detailed 
and accurate drawings. Keep an eye on 4 
Point. 
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Looking tor 
Hardware And 
Software Bargains? 

ComputerFest/USA is the high-energy, no-friUs computer show where you can 
really get into it—lots of action and great deals. 

This is the show where manufacturers and commercial vendors sell discounted \ 

personal computing hardware and software. And, individuals sell their used equipment 
and software at incredibly low prices. 

At ComputerFest/USA, you’ll find great bargains on everything from complete systems 
to integrated circuits, diskettes to disk drives, furniture, consumer electronics, 
business/recreation/application software, supplies, books, magazines, and more! 

BUYER INFORMATION: 

Technical Professionals: This is the show for engineers, programmers, technicians and other 
hardware and software professionals who know what they’re looking for. 

Non-Technical Bayers: ComputerFest/USA is also an opportunity for the non-technical buyer 
to purchase new and used equipment at mail order prices! And, there’s a Free Consulting 
Booth at the show, so you can get technical questions answered before you buy. 

SELLER INFORMATION: 

Selling Booths: $225 

(“Contract Booths” are also available for individuals selling items acquired for their own 
personal use. $45) 

To request a selling package, call toll-free: (800) 872-3378 or call (415) 327-7810 

ComputerFest/USA is coming to your area. During January, February and March of 1984, 
ComputerFest/USA will be in the following cities: 


Date 

JANUARY 

Area 

Location 

28th 

FEBRUARY 

Northern California 

SC County Fairgrounds 

344 Tally Road 

San Jose, California 

4th 

Detroit 

Michigan State Fair 

1120 W. State Fair Ave. ( Detroit, Michigan 

4 th 

Dallas/Ft* Worth 

State Fair of Texas 

Dallas, Texas 

11th 

NortbEastem United States 

(Boston Area) 

Exhibition Hall 

50 Foster Street, Worcester, Massachusetts 

25th 

Northwestern United States 

(Seattie/Tacoma) 

Western Washington Fair 

Highways 512 & 161, Puyallup, Washington 

25th 

MARCH 

Ch icago/Mil w aukee 

Grayslake County Fairgrounds 

Highways 45 & 120, Grayslake, Illinois 

10th 

Southeastern United States 
(Atlanta) 

Marriott Hotel 

Courtland& International, Atlanta, Georgia 

10th Southern California Orange County Fairgrounds 

88 Fair Drive, Costa Mesa, California 

TO BE ANNOUNCED: 

Minneapolis, MN Washington, DC Houston, TX 


This is COMPUTERFEST/USA! 

■ Auctions □ Dancing Girls □ Door Prizes □ Free Consulting □ Consignment Table 

■ Primers □ CRT's □ Portables □ Terminals P Furniture □ Test Equipment □ Books □ Magazines □ Miscellaneous 
Components □ Consumer Electronics □ EPROMs and Programmers □ ICs O Robots O Modems O Hard and Floppy Disk 
Drives □ Enclosures □ Keyboards □ Synthesizers □ A-D Converters D Add-on PC Cards □ Buffers □ Cables □ Mainframes O 
Connectors P Computer Paper O Ribbons D MULTIBUS Boards P Power Supplies □ Catalogs □ Games □ Computer Cases □ 
Extender Boards □ Real-time Clocks P Joy sticks □ Diskettes □ Video Games □ Video Equipment □ Communications □ 
Educational Software □ Expansion Memory □ Disks □ interface Boards □ And More 

■ Apple □ IBM □ Microsoft Q S-100 □ CP/MT P Cromemco □ Morrow □ Kaypro □ Osborne □ Corona □ Commodore □ 
TRS-SOf arm Epson □ Zenith □ Shugart □ Altair □ Zentec □ Imsai O Atari □ Centronics □ Processor Tech □ Diablo □ 
TeieVideo □ Gki-Data □ USI □ Peachtree □ VisiCorp □ Ashton Tate □ Heath □ And Many More 



tCP/M is a trademark: of Digital Research, Inc. JTRS-80 is a trademark of Tandy Corporation 
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John Craig 

Producer of Compul*rFest/USA 
The founding publisher of Info- 
World, founding editor of Kilobaud 
Microcomputing, co-editor of the 
first computer hobbyist newsletter in 
1974 and the former editor of 
Creative Computing. 



ComputerFest/USA, 140 University Avenue, Suite 16, Palo Alto, CA 94301 


$ 1 00 Discount 


$ 1 #0 Discount 


Show Hours 
10 - 6:00 


ONE DOLLAR 

DISCOUNT COUPON 

Admission only $5.00 with this coupon 


Please send more information on 
ComputerFest/USA 

Vm a: O Buyer □ Seller 


Tickets on Sale 
at 9 am 


COMPUTERFEST 

**4**4*JJ44^ * ****** 


DlSCOlUlf 140 Udiveristy Avenue, Suite 16, Palo AJlo, CA 94301 DlSCOUUt j 


Name 

/Company! 
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Citv 


State 
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Other CAD Software Packages 

Graphwriter 

Cypher Smartware 
121 Second St. 

San Francisco, CA 94105 


Business Graphics 

BPS Business Graphics 

Business & Professional 
Software Inc. 

143 Binney St. 

Cambridge, MA 02142 
(617) 491-3377 
(800) DIAL BPS 

Chart-Master 

Decision Resources 
25 Sylvan Rd. S 
Westport, CT 06880 
(203) 222-1974 

Cheetah 

Centec 

11260 Roger Bacon Dr. 
Reston, VA 22090 
(703) 471-6300 

Executive Briefing System 

Lotus Development 
Corporation 
161 First St. 

Cambridge , MA 02142 
(617) 4927171 

Flexigraf 

Computer Associates 
International Inc. 

125 Jericho Turnpike 
Jericho, NY 11753 
(516) 645-3003 

Graftalk 

Redding Group Inc. 

609 Main St. 

Ridgefield, CT 06877 
(203) 431-4661 


(415) 974-5297 
(800) SMARTWARE 

SAS/Graph 

SAS Institute Inc. 

Box 8000, SAS Circle 
Cary, NC 27511 
(919) 467-8000 

Tetlagraf 

Disspla 

1SSCO Graphics 
10505 Sorrento Valley Rd , 
San Diego , CA 92221 
(619) 452-0170 


CAD 
CAD cal 

CADcal Products Inc. 
9321 Eton Ave. 
Chaisworth, CA 91311 
(213) 7007888 

Cascade 12.5 Designer 

Cascade Graphics 
Development 
1000 South Grand Ave. 
Santa Ana, CA 92705 
(714) 558-3316 

Design Graphix 

Engineering Systems 
Corporation 
FOB 80318 

Baton Rouge ; LA 70898 
(504) 769-2226 


MGI 

Microcomputer Gmphks Inc. 
FOB 10819 
Marina Del Rey, CA 
90295 

(213) 822-5258 

Summadraft 

Summagmphics Corporation 
35 Brentwood Ave . 
Fairfield, CT 06430 
(203) 384-1344 


CAD Circuit Routing 
Dasoft 

Dasoft Design Systems Inc. 
2550 Ninth St rf Suite 113 
Berkeley, CA 94710 
(415) 486-0822 

Future net Dash-1 

Futurenet 
21018 Osborne SL 
Canoga Park, CA 91304 
(ZB) 700-0691 


CAE 

Images-2D 

Celestial Software Inc. 

125 University Ave. 
Berkeley, CA 94710 
(415) 8417175 

Tutsim 

Applied i 

200 California Ave., Suite 214 
Palo Alto, CA 94306 
(415) 325-4800 


Graphics Utilities 

Digiware 
Panel fill 
Mapware 

Computer Mathware 
FOB B27 

Princeton , NJ 08542 
(609) 924-6582 

Grafmaker 
D1-3000 

Precision Visuals Inc. 
6260 Lookout Rd. 
Boulder, CO 80301 
(303) 530-9000 


Painting 

Creative Graphics 

Accupipe Corporation 
222 West Lancaster Ave. 
Paoli, FA 19301 
(215) 2967340 

Painting, Business 
Graphics, Graphics 
Utility 

PC Business Graphics 
Autograf 

Data Digitizing System 

C-J Sales 
One First St. 

Los Altos , CA 94022 
(415) 941-6892 



ULTRA-RES 

IEEE-696 S-100 

- 1 X 512 X 512 $495 

-3X512X512 $1250 

- 1 X 1024 X 1024 $995 


™ GRAPHICS 

IBM-PC 

- 1 X 512 X 512 $495 

- 1 X 1024 X 1024 $995 

- CONSOLE EMULATOR $50 

- 2D DRAFTING SOFTWARE $200 

- PLOT 10 $150 


FEATURES 


Software drivers. Hardware zoom. Programmable Display 
Resolution, Windowing, Multi-Controller Capability, 

NEC UPD7220 Graphic Controller 


Starting Prices 


ULTRA-RES Trademark CSD Inc, P.0, 
IBM-PC Trademark IBM 


C.S.D. Incorporated 
BOX 253 Sudbury, MA 01776 
(617) 443-2750 
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THE COLUMBIA 
IBM-PC COMPATIBLES. 
THEY REWARD TWO 
BUSINESS VIRTUES: 
FORESIGHT AND CUNNING. 



Trust your instincts. 

While others rushed out to buy an IBM^PC, you waited and watched. 
You knew prices would come down and software would get better 
Now we have a reward for your patience: the Columbia family of IBM-PC 
compatible computers. It's a choice of systems and software no one else 
can match. 

The Columbia line includes the VP Portable which lets you work any¬ 
place, any time. There's also the MPC, our desktop model, available in dual 
floppy disk or 10MB hard disk drive. Compatible with each other and the 
IBM-PC, as well. 

Foresight led you to our IBM-PC compatibility. 

We start you with more operating systems than IBM, even more than 
other IBM-PC compatibles (MS-DOS 11 and CP/M -86). Which means you 
have immediate access to all the latest business and financial software* 


Free software that’s a steal. 

Thousands of dollars worth of free software come with every Columbia 
computer Columbia Tutor gives you a fast, comfortable start. Perfect 
Software 1 * covers your word processing, spreadsheeting, and filing needs* 
Fast Graphs* turns facts and figures into graphs and charts. And asyn¬ 
chronous communications lets you share information with other computers. 

For your sense of self, we give you Home Accountant Plus7games T and 
two programming languages so you'll feel like an eleven year old genius* 
Responsive service. Above and beyond. 

175 local Bell & Howell service centers stand ready to maintain your 
Columbia computer at a moment's notice. 

Prices start at $2995. The phone call is free. 

Now, while you’re feeling shrewd, call toll free for the Columbia dealer 
nearest you,Then, see for yourself how the Columbia Compatibles can 
reward your business virtues. 

800636-7966 


COLUMBIA 


| DATA PRODUCTS, INC. J 

Columbia Data Products, Inc. 

9150 Rumsey Road, Columbia, MD 21045 
(301) 992-3400, T WX 710-862-1891* 


Tradera&ritil: IBM — JnCemaAjimjJ Buninras Mudiiite Carpi; M^DQS-IAkimafl, C*gitld RtStUJCh. Iwl, ftlffiCl SnftwHJi — Perfect Saftwira. Inc. I FftSl Crapfr* 

mt included, 
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Software Coordinate 
System In RAM 



Dot Matrix Printer 




Hl-RES plotter 


Input Device 
CBiQltlzer/Mouse) Actual Image 

Figure X: Even when the monitor represents the drawing poorly, you cm record an accurate database and produce a very high resolution hard copy. 

Text continued from page 182: 

and line appear when represented 
by a variety of coordinate systems. 
Each system has a different number 
of data points to represent the image. 
Fewer data points provide lower res¬ 
olution and cruder representation, 
resulting in jagged lines called stair¬ 
stepping or aliasing. 

Consider an input device capable 
of recording data points with a reso¬ 
lution of 0.001 inch and a coordinate 
system capable of 1000 data points 
per inch. 

If you map the coordinate system 
created by the CAD software to the 
available pixels on the graphics 
monitor (see figure 2), an input res¬ 
olution of 0.001 inch is too detailed for 
a world coordinate system of 320 by 
200 pixels or even 2400 by 2400. This 
resolution is adequate, however, for 
a painting program where you either 
take a photograph of the monitor or 
do a pixel-by-pixel dump onto a hard¬ 
copy device. 



Figure 2: An image of the Golden Gate Bridge drawn with the 4 Point painting package and 
plotted on a Siveet-P plotter. Note the series of short lines that represents the image on a pixel- 
based system ♦ 
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When you can't personally be there, only the 
clearest typed correspondence should be your substi¬ 
tute, With a PowerType Daisywheel printer your docu¬ 
ments look highly professional And so do you! 

PowerType. It‘s “typewriter friendly.’’ Using a 
simple drop-m ribbon cassette, it bi-directionally 
types executive quality correspondence at 18 cps 
with a print wheel that holds 96 flawless characters. 

Designed for personal or business applica¬ 
tions. PowerType’s carriage accepts paper that ranges 


from letter to legal size, from fanfold to roll to cut 
sheet. You can set right and left margins, vertical and 
horizontal tabs. 

Plus, of course. PowerType has both serial 
and parallel interfaces to enable it to connect to just 
about any personal or business computer 

So the next time you’re going face to face 
through the mail, rely on PowerType. It will help you 
make a professional impression. And that’s always 
very becoming. 


THE POWER BEHIND THE PRINTED WORD. 

Computer Peripherals Division 

P.O. Box 612186, Dallas,Ft. Worth Airport. TX 75261 (2141 456-0052 

















Figure 3: An image of the Golden Gate Bridge drawn with high-resolution, floating-point vector-based AutoCAD software and plotted on 
a high-resolution Houston Instrument DMP-42 plotter 


In an integer-based program with 
a world coordinate system of 65,000 
by 65,000 data points and a scale of 
1000 data points per inch, you create 
a 65- by 65-inch coordinate system to 
an accuracy of 0.001 inch. The input 
resolution matches that of the soft¬ 
ware coordinate system. 

With a floating-point-based pro¬ 
gram (see figure 3), a potential reso¬ 
lution of 1 x 10 15 by 1 X 10 15 data 
points more than accommodates the 
capability of the 0 , 0 Ql-inch input 
device. Zooming and viewing allow 
you to take advantage of this dif¬ 
ference. 

Although the software database ac¬ 
curately records the image received 
from the input device in these last 
two examples, when you send the 
image through the graphics pro¬ 
cessor and onto the monitor, the 
results are often less than satisfactory. 
The physical resolution of the display 
device has nowhere near the resolu¬ 
tion capability of either the input or 
software world coordinate systems. 
The software records the image accu¬ 
rately, but the best available video 
representation is not all that good. 

Now consider an output device, 
such as a plotter, with a physical res¬ 
olution of 0.002 inch (determined by 


the step size of its motor). An output 
resolution of 0.001 inch provides an 
image whose jaggedness is barely 
perceptible. On the other hand, if the 
database resolution is less than the 
plotter's, a circle looks like a many- 
sided polygon. If it is intelligent 
enough to draw a circle using a center 
and a radius, the plotter defines the 
resolution of the circle. With the 
pixel-based system, however, each 
pixel shows on the plotter as a line 
or dot, and the resolution is as crude 
as the one on the monitor, 

A floating-point system permits a 
decimal rescale of virtually any pro¬ 
portion, while an integer-based sys¬ 
tem often permits rescaling the data¬ 
base image only in fractions of the 
database unit, such as V 4 , or V 2 . 
This potential limitation is a problem 
only if it hinders the drawing task at 
hand. 

Zooming, Panning, 

Windows, and Views 

Zooming in and out (see figure 4) 
fills the monitor screen with various 
views of the world coordinate system, 
both near and far—a very desirable 
software feature. 

Zooming in creates a window that 
fills the monitor screen with a close- 


up of part of your drawing. The 
drawing resolution is coarser because 
an image that normally occupies Y 10 
of the screen now occupies l h of it 
with the same number of data points. 
The scale of the monitor image is dif¬ 
ferent, but the world coordinate and 
grid systems remain the same. You 
can add more detail, and the input 
device appears capable of a higher 
resolution. 

In an integer-based system where 
the input resolution matches the soft¬ 
ware coordinate system's resolution, 
if you zoom in on a 1 - by 1 -inch por¬ 
tion of the drawing, the resolution is 
1000 by 1000 data points. There is no 
point in zooming in any further 
because you have already used the 
maximum resolution available. 

To give you an idea of the magnifi¬ 
cation possible in a floating-point 
coordinate system with 1 x 10 15 by 
1 x 10 15 resolution, you can zoom in 
from a view of a football field to an 
8 Y 2 - by 11-inch sheet of paper on the 
50-yard line, read the writing on it, 
and then zoom further inside one of 
the letters on the page to do some 
detailed drawing. 

Zooming out is the reverse of 
zooming in. After you zoom in on an 
area to do some detailed drawing. 
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Olfta SmpLlsr EeeAi SIeCi® 

“The ONLY Book Club for Microcomputerists!’’ 

Superior Performance! 
Practical Price! 



More programs, projects, ways to use your micro 
for home, hobby, education, and business! 


Select 6 Books 

for Only $ 2~ ( worthupto3135 ' 7 °) 




iieo 
List $13.95 


Ust $16.95 





, Mj«j mj . MBPE'feshf 

-MONEY OwShm* 

MK3S010MW7P . 


Professional: 
Programming 
Techniques 

Starling Kith Hie 


Li si $16.95 


1426 

List ST7.9S 


Plus FREE 


For Joining 


List $19.95 


Free guide to 
BASIC Statements 
& Commands 


ihh 


7 very good reasons to join 
The Computer Book Club® 

* Big Savings. Save 20% to 75% on books sure to increase 
your computer know-how 

* No-Risk Guarantee. All books returnable within 10 days 
without obligation at Club expense 

* Club News Bulletin. All about current selections—mains, 
alternates, extra—plus bonus offers. Comes 13 times a year 
with hundreds of up-to-the-minute titles you can pick from 

* “Automatic Order. 0 Do nothing, and the Main selection will 
be shipped automatically! But . .If you want an Alternate 
selection—or no books at all—we'I! follow the instructions you 
give on the reply form provided with every News Bulletin. 

■ Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% to 
80% 

* Extra Bonuses. Take advantage of added-value promo¬ 
tions, plus special discounts on software, games, and more 

* Exceptional Quality. All books are first-rate publisher's edi¬ 
tions selected by our Editorial Board and filled with useful, 
up-to-the-minute information 
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Tts jrrnpujf Ewh Blub* 

P.O. Box 80 Blue Ridge Summit, PA 17214 


Please accept my membership in The Computer Book Club* and send the 6 volumes 
circled below, plus my FREE copy of BASIC Statements, Commands and Functions, 
billing me $2.95 plus shipping and handling charges. If not satisfied, I may return the 
books within ten days without obligation and have my membership canceled I agree 
to purchase 3 or more books at reduced Club prices (plus shipping/handling) during 
the next 1 2 months, and may resign any time thereafter. 


336 1062 1160 1183 1195 1228 1276 1277 1295 
1369 1389 1394 1421 1427 1428 1449 1453 1455 1466 
1478 1479 1506 1539 1540 1612 1620 1633 1637 

Nam© ___ 

Phone _ 

Address _ 

City _ 


State_______ Zip _ 

Valid for new members only. (Orders outside U S. or Canada must be prepaid in International Money 
Orders in U.S, dollars. Canada must remit In U.S. dollars.) This order subject lo acceptance by The 
Computer Book Club® BY-1B4 
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you zoom out to see the entire draw¬ 
ing again* With some software, you 
save these zooms, windows, or views 
to disk and call them back at any 
time. 

Panning scrolls the zoomed-in win¬ 
dow over the world coordinate sys¬ 
tem-wandering around the draw¬ 
ing. When you are doing detail work, 
it is easier to move to a new area than 
to zoom out and back in again. 


How RAM and Disk 
Storage Are Used 

The way a program utilizes RAM 
and disk storage is important. Figure 
5 shows a block diagram of the inter¬ 
play between RAM and storage. 

Typically, the CAD software loads 
only the necessary program code in¬ 
to RAM, leaving Help files and a 
number of program overlays on disk 
until needed. These overhead items 


determine the workspace left to ma¬ 
nipulate the world coordinate system 
and the resulting database. In gener¬ 
al, the less RAM you have, the more 
overlays and disk I/O you need. In a 
CP/M system with 64K bytes, many 
overlays are needed to run such a 
laige and powerful program. 

What determines the maximum 
size of your drawing? A drawing is 
"RAM bound" if its size or the num- 

Text continued on page 198 
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SWIG 

SOFTWARE WRITERS INTERNATIONAL GUILD 


SCHEDULED 
SWIG ACTIVITIES & 
MEMBERSHIP BENEFITS 

(1) $1Q t 00Q PROGRAMMING 
CONTEST (Members only) 

(2) NATIONAL COMPUTER 
WEEK (May 11- 

May 20, 1984) 

(3) ANNUAL CONFERENCE 
AND SOFTWARE AWARDS 
CEREMONY (During 
National Computer Week) 

(4) CONSULTANT REGISTRY 
(With computer store refer¬ 
ral system for customized 
software) 

(5) JOB PLACEMENT SER¬ 
VICE (Free to individual 
members, fixed maximum 
fee to companies) 

(6) FREE SEMINARS & 
MEETINGS LOCALLY 

(7) SOFTWARE LIBRARY 
LENDING & EXCHANGE 
SERVICE (Professional 
quality assemblers, 
utilities, games, etc.) 

(8) SOFTWARE LOCATION 
SERVICE (For companies 
& individuals-if it exists, 
SWIG will find it. If not, 
see #9) 

(9) SOFTWARE DEVELOP¬ 
MENT SERVICE (From 
novice to scientist, SWIG 
members can work on any 
project-from applications 
to games to R&D) 

(10) LEGAL SERVICE 

(11) AGENT (SWIG can 
represent you in sales to 
software publishers) 

(12) 24 HOUR - 7 DAY BULLE¬ 
TIN BOARD SYSTEM 
(BBS) ACCESSIBLE BY 
COMPUTER FREE 

(13) AND MORE!!!! 


THE LARGEST PAID MEMBERSHIP PROGRAMMERS GUILD • 
OVER 5,000 MEMBERS WORLDWIDE!! 

MEMBERSHIP APPLICATION FOR 

SOFTWARE WRITERS INTERNATIONAL GUILD 


NAME_ 

ADDRESS ____ 

CITY__ _ STATE ____ZIP_ 

PHONE#( >_ 

• CLASSIFICATION: 

□ NOVICE □ BEGINNER TO ADVANCED 

□ ADVANCED WITH ON THE JOB EXPERIENCE □ RESEARCH/SCIENTIST 

• WHAT EQUIPMENT DO YOU HAVE EXPERIENCE WITH &/OR ACCESS TO &IOR 
PLAN TO BUY? 

□ MAINFRAME □ MINI □ MICRO □ DESIGN/R&D 

BRAND NAME(S): □ IBM □ XEROX □ APPLE □ Tl 

□ COMMODORE □ RADIO SHACK □ ATARI □ OSBORNE 

□ TIMEX/SINCLAIR □ NORTH STAR □ HEWLETT PACKARD 

□ OTHER_ 

• AREAS OF INTEREST: 

□ DATA PROCESSING □ BUSINESS APPLICATIONS □ GRAPHICS 

□ LEGAL □ VOICE □ MEDICAL □ APPLIANCE (HOME) CONTROL 

□ ROBOTICS □ GAMES □ MUSIC □ R&D O OTHER _ 

• MEMBERSHIP ACTIVITIES AND SERVICES OF INTEREST: 

READ THE LIST ON THE LEFT AND CIRCLE THE NUMBERS BELOW THAT APPLY. 
1 2 3 4 5 6 7 8 9 10 11 12 

□ I HAVE ENCLOSED $20 ANNUAL MEMBERSHIP FEE □ CK □ MO 
(MAKE CHECK PAYABLE TO: SWIG) 

RETURN TO: SWIG 

PO. BOX 87 

STONY POINT, NEW YORK 10980 
(914) 354-5585 

SWIG SOFTWARE WRITERS INTERNATIONAL GUILD 
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Your troubles 
There’s a NewWord 


\ * 1 \\ i 

■*&*< -I 

0'^0 * ~J nt . U,V l 


With word processing, you expect to become more 
efficient. But instead of producing letters and reports 
effortlessly, your word processing program frustrates 
you with its complicated manuals and ponderous 
operating procedures. 

Your troubles are over. There’s a new word for 
productivity— NewWord. 

NewWord is remarkably advanced 

NewWord is exceptionally powerful and versatile. It provides all the advanced 
editing and formatting capabilities that you need to quickly and easily create, 
correct and revise all your writings. NewWord not only does more than other word 
processing designs—it does each task faster, with fewer operations. 

The proof ol NewWord's powerful performance is in the printout With NewWord 
you can deliver perfect documents every time, 

NewWord's versatility includes merge print, which allows you to produce 
customized form letters and reports by combining standard and individualized 
text. Information stored on one disk or file can be transferred automatically to 
another, perhaps merged with financial reports and graphics. Using NewWord, 
you can merge mailing lists into form letters and print mailing labels. 

You'd expect such an advanced feature only on the most expensive word 
processors, but merge print is built in NewWord. 

NewWord retails for $249.00—or about a third 
of the cost of the industry's leading word 
processing program and its merge print option. 










are over 
for efficiency 




NewWQrd makes you productive right away 

You can put NewWord to work immediately, without feeling 
awkward or confused. Anyone with WordStar® experience won't 
even have to read NewWord’$ manuals. WordStar® text files 
work with NewWord . Start writing, using the same commands 
as WordStar® New Word's high-powered pen 
formance and versatility will be immediately 
apparent. 

New users will appreciate the highly 
readable manual and optional novice 
We w Word —a s i m pi if led, teach - y o u rselt 
version featuring immediately useful functions. 

After novice NewWord you can begin to use 
NewWord’s more advanced features without 
any trouble because novice teaches you how 
to use NewWord, 

NewWord makes paperwork easy 

Editing is easy and straightforward with 
NewWord- Single keystrokes perform primary 
functions, such as to insert, delete and move 
characters, words and sentences. NewWord 
obeys your instructions instantly, making 
corrections and revisions easy—like using the convenient 
"unerase" command when you change your mind. Or finding a 
specific page in the document. 

Using NewWord, even large blocks of text are moved and 
repositioned easily, and just as quickly copied or deleted. 

With the Search-and-Reptace function, words and phrases 
such as mis-spelling and titles can be changed throughout 
the document with a single command. 

As you write, NewWord automatically arranges text to your 
preferred formal. When you edit, NewWord reformats your 
document You see on the screen exactly what you'll get on 
paper—including print options like boldfacing, underlining, etc. 

You'll be pleased by how much less effort it takes to 
produce perfect, professional-looking documents—even for a 
first time user! 

NewWord sets new performance standards 

The best performance features of the most popular 
word processors have been refined, enhanced and 
improved in NewWord. 

NewWord executes much faster because there are 
no overlays except the printer driver. System opera- 
liens no longer slow down on your personal com¬ 
puter, Processing is uncomplicated, and rapid. 

"Save and resume" command doesn't move the 
cursor to the beginning of the file, eliminating another 
frustration typical of the other program. "Living" ruler 



lines automatically change margins and tab stops for you as you 
move around the document. 

In non-document mode, indentation is automatic at your com¬ 
mand and the file can invoke a specific tab size—examples of 
features that are useful with structured programming languages. 

These are just some of NewWord's powers. 
Yet it's easier to use than the most 
sophisticated program available. 

NewWord is simple to learn, easy to use 

Select from a multiple choice "MENU" of 
functions, and interactive onscreen prompts 
lead you every step of the way If you have a 
problem, NewWord's extensive "HELP" 
screens assist you—in plain English. 

There are no complicated codes and 
command sequences to learn or memorize. 
Menus make NewWord the effortless, 
versatile writing tool you've been looking for. 

When you get NewWord, you can count on 
getting to work right away. An installation 
guide sets you up in minutes. A tutorial starts 
you right into producing documents. And the 
NewWord Encyclopedia serves for handy reference. 

Discover the NewWord in word processing 
NewWord helps you improve paperwork efficiency, serving 
your every business/personal word processing need. 

Discover how easy it is to take powerful and versatile word 
processing for granted. Your productivity will convince you. 
Discover NewWord. 


LIMITED TIME SPECIAL OFFER 

Send us your word processing software and $100.00 and 
we’ll send you NewWord. Call us today, toll-free 

800-832-2244 

(In California, call 800-732-2311) 

Before sending us your software, call to: 

0 confirm availability for your computer, terminal 
configuration and printer 

0 receive a return authorization number from us 
0 detain shipping address for your trade-in software. (Send 
with your check, plus $4,50 for shipping via UPS Surface, 
California residents add 6% or 6Yz% sales tax.) 

This introductory offer expires January 31,1984, Offer is 
limited to nationally advertised word processing software 
programs operable on user s presently owned computer. 
NewWord is available without trade-in for $249.00 


'Initial availability limited to selected CP/M-80 computers . Versions for additional CP/M-80 computers and IBM-PC, and 
compatibles available soon. Call to confirm availability for your computer, terminal, configuration, and printer 




ROCKY MOUNTAIN SOFTWARE SYSTEMS 

Business Microcomputers and Software 


1280-C NEWELL AVENUE, SUITE 1001-WALNUT CREEK, CALIFORNIA 94596- (415) 680-8378 

Specifications subject to change without notice. Some printing and display features may nol be available in all eonhgur aborts. subject lo printer and term in a! capabilities. WordStar 
is a registered trademark of MicroPro International. Inc. * CPtM is a registered trademark of Digital Research, Inc. * NewWord and New Star are trademarks of NewStar, Jnc. 
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Expandable to Hard Disk! 
(How large are drawings?) 


Drawing Database 
File In Proprietary 
File Fornat C?> 


Interchange For mat j 


Library of 
Drawings and Shapes 
Available 


Synbols/shapes/Fonts 
menus stored In RAM 


Drlvers/UtlUtles 


Program Overlays 


Program Overhead 


Operating System 


DISK STDRAGE 


<Load / Sen d") 

<Laad / S en d/ 

\r~— - 


„ Other 
Programs 


[Network 
ar Modem 


Figure 5: The Interplay hetuwen RAM ami disk storage. 


Text 'continued from ftage 194: 
ber of drawing entities you can place 
in it are limited by the RAM available 
or addressable. Some software pack¬ 
ages (e.g., a pixel-based painting 
package) have a fixed coordinate sys¬ 
tem mapped out. Some software and 
hardware limit the amount of avail¬ 
able RAM or determine the max¬ 
imum amount of addressable RAM. 
Expandability and addressability are 
important features to consider. 

When the size of your drawing 
reaches the hardware or software 
capacity the system should give you 
a warning message rather than kick 
you out to the A> prompt. At the 
very least, you want an opportunity 
to save your work. Some software 
overflows the drawing database to 
disk (called paging), the same as a 
good word processor does. This 
allows your drawing to exceed the 
capacity of RAM. 

If the software limits your drawing 
to a certain number of drawing ele¬ 
ments, you are "element bound." For 
example, you might be limited to 


3000 data points, vectors, vertices, or 
polygons or to 10,000 shapes, com¬ 
ponents, blocks, groups, or dic¬ 
tionary items. 

If the software limits your drawing 
by the amount of disk storage avail¬ 
able, you are "disk bound." 

As attractive as a software package 
is, you must match the requirements 
of your typical drawings with these 
CAD limitations. 

A truly powerful CAD configura¬ 
tion is capable of paging, uses a large 
number of drawing elements, and in¬ 
cludes a large amount of hard-disk 
storage to minimize the risk of being 
disk bound. If you anticipate a 
significant amount of disk I/O, con¬ 
sider a hard-disk system. If your time 
is valuable and you expect to use 
your system a lot, make sure it is big 
enough to meet your drawing needs 
in terms of speed and capacity. 

A Buyer's Guide 

The list of features described in the 
table comparisons (tables 5, 6, and 7) 


is food for thought but is certainly not 
complete. When you go to buy your 
CAD package, ask pertinent ques¬ 
tions and expect answers. At the very 
least, you will be referred to a more 
informed individual. This way, you 
begin the journey to a wise decision. 
Many vendors and program devel- 
opers give demonstrations. Attend 
some if possible. If you can't take the 
time for all this, hire a good consul¬ 
tant. Here are some questions and 
features to consider. 

The vendor's update policy is ex¬ 
tremely important. This industry is 
changing so rapidly that products are 
in a constant state of evolution. How 
will the vendor notify you of program 
improvements or revisions? If you're 
a licensed owner, do you receive a 
newsletter or revision/update notifi¬ 
cation? Check it out. 

What training or support does the 
vendor offer? Do you get support 
through an "800" number? Is the 
software portable? U you want to use 
your drawings on a variety of com- 
Text continued on page 202 
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X-NET Local Area Network 
Broadens The Horizons Of All IBM PC's; 



Breakthrough! X-NET and the industry's 
leading accounting package have been linked 
to broaden the capabilities of all IBM PC's. 


Here are the benefits of this breakthrough and what they 
mean to you. 

1. READY ACCESS TO ALL 

INFORMATION • With X-NET, any computer can get 
information from any other computer on the network. This 
means more than one operator can be entering orders, 
invoicing, changing inventory... all at the same time! But 
where security is needed, you can keep any file private while 
still within the network, 

2. YOU CAN START SMALL. . • Even if you 
have as few as two PC's, you’ll have a system that is easily 
expandable and will grow with your company. 

3.... OR GET BIGGER. X-NET grows as you grow, 
and networks up to 255 PC's, and best of all. expansion is so 
simple, you can do it yourself. 

4. SUPERIOR ACCOUNTING 

SOFTWARE. X-NET’s software includes Accounts 
Receivable, General Ledger, Accounts Payable, Order Entry, 
Inventory Control and Payroll. You can still use your Spread 
Sheet and Word Processing software, but now much more 
effectively because your computer power is tied together. 

5. ELECTRONIC MAIL. Send, receive and record 
inter-office communications without ever leaving your desk or 
interrupting an important business meeting. 


6. AFFORDABILITY. X-NET is truly affordable to any 
company doing computing on any level. And the software is 
priced comparably to what others are charging for no-growth 
single-user software. 

7. NO COSTLY CENTRAL FILE SERVER. 

X-NET eliminates the need of having an expensive 
computer to act as a Central File Server, something other 
networks require. 

8. SHARE YOUR PERIPHERALS. No longer 

does each of your computers need its own set of peripherals. 
Any computer on X-NET is finked to your printers, plotters, 
disk-drives, etc. A huge money-saver! 

Get the best of both worlds. The X-NET Local Area Network 
with superior software packages, and XCOMP's other 
hardware accessories. Cal! your local dealer or XCOMP today. 

* X-NET also operates on IBM PC compatibles. 

XCOMP, Inc. 

3554 Ruffin Road South 
San Diego, CA 92123-2502 
619-573-0077 
TELEX: 182786 




XCOMP 


ISM Es a registered trademark of International Business Machines Corporation, 
X-NET is a trademark of XCOMP. INC, 
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Table 5: A comparison of primitive feature s. 
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Through the Trap Door Breaking the Sound Barrier 

March 1979—$35 September 1977— $35 


BYTE COVERS 

The prints shown at left are beautiful Collector Edition Byte Covers, 
strictly limited to 750 prints each, and signed and numbered by the 
artist, Robert Tinney, Each print is 18 in. x 22 in. , and is accompanied 
by its own Certificate of Authenticity. To order, use the coupon below. 
Visa and MasterCard orders may call 1-504-272-7266. 


Please send_„ Through the df Visa □ MasterCard 

Trap Door prints (J35) .- . Card No---- 

Breaking the Sound Barrier Expires: _ 

prints (J35) t Or __sets of both prints Name: __ 

($55)-1 have included S3 per order shipping Address: _. 

and handling ($8 overseas). _______ 

□ I have enclosed check or money order State: _ Zip:___ 

Robert Tinney Graphics • 1864 N, Pamela Dr. - Baton Rouge, LA 70015 
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FREE dBASE II SALESMAN 


Instead, we videotaped 
him explaining dBASE 11; 
and interviewing George 
Tate, Wayne Ratliff, and 
Fox&Geller. 


Location courtesy of Tech Computer Store, Cambridge, Massachusetts 


Make us your dBASE ll ,M 
distributor and we'll send 
you a free copy of this innovative videotape, as well as the 
bestselling dBASE IT User's Guide. We can also help increase 
yourdBASE II™ profits with our full line of add-on products 
and “Mix & Match” pricing. 


Meanwhile, we’ll work on sending you the real thing. Do you think 
putting lettuce on the bottom of the carton would help? 


SoftwareBanc Dealer Services 

661 Massachusetts Avenue, Arlington, Massachusetts 02174 


Hours: Mon-Fri, 9AM-8PM EST; Sat, 9AM-5PM EST 

To order call: ( 800 ) 451-2502 or ( 617 ) 641-1241 in Massachusetts. 

For technical support call: ( 617 ) 641 - 1235 . 

Call us today and join the thousands of smart dealers who enjoy great 
prices, unbeatable technical support, and fast deliveries. 


At SoftwareBanc Dealer 

Services, we’ll do anything 
to help you sell dBASE IT 
We even tried sending the 
country's leading dBASE II™ 
authority, AdamB. Green, 
to all of our dealers. After 
the first time, Adam 
wouldn't agree to being 
shipped UPS again, even 
after we offered to punch 
holes in the carton. 
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CADdraft 

Benchmark 

Sketch 

Processor 

CADplan 

AutoCAD 

VersaCAD 

Edit Control 
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Zoom by window 
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Refresh (raster redraw) 
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Copy from disk 
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Copy by window 
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Copy window to disk 
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Copy between layers 
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Copy and rotate 
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Copy and scale 
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Erase item/group of items 

* 

ft 

* 

* 

# 


* 

• 

Erase by window 
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Restore beyond last 
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Partial Delete of: 
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Multiple colors/ 
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Nesting 
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j Save to disk 
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Drawing libraries on disk 
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Merge with current drawing 
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Merge exploded 
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Modify base point 
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* 

Directory of disk files 









while in drawing editor 
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Table 6: A comparison of editing features. 


• = existing feature 




* - outstanding feature 




date = 

expected release date 


Trtt continued front page 198: 

puters, the software needs to support 
them. If someone borrows your plot* 
ter and you want to attach a different 
one, is the software flexible enough 
to reconfigure on the fly? 


Is the software language used by 
the package upwardly mobile? Does 
it have a file-structure option other 
than the drawing file format? In other 
words, can you communicate with 


other programs, or are you locked in¬ 
to this particular vendor? Do you 
receive a detailed description of the 
drawing file structure? 

Good documentation helps im- 
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ESPRIT 

Esprit, ..$489 

£ sprit II. , 499 

Esprit III. 649 

LEAR SEIGLER 

ADM 3A. . .529 

ADM II_ 539 

ADM 36.. 979 

QUME 

102. 549 

102A (Amber!...569 

108. 715 

TELEVI DEO 

910. 439 

914. 579 

924. 695 

925. .. 699 

950 -. 865 

970. 929 

TEXAS INSTRUNMENTS 

T! 703 Printing Tarminal....... Call 

Tl 707 Print Term, w/modem. .. Call 

WYSE 

50 . Calf 

300 (Color}.Cal! 


ANADEX 

DP 9501. 

DP-9620. 

DP 9625. 

DP-6500. 

WP 6000. 

CENTRONICS 

mi Parallel. 

739-3 Serial,... 

COEX 80 FT parallel. 

C.ITOH 

Prowriter 6510A Par. 

Prowriter 8510A Ser. 

Prowriterll Par. . . ,. 

Pro writer II Ser, .. 

DIABLO 

620 RO 25 CPS. 

630 RO 40 CPS. 

EPSON 

RX-00... 

RX-80FT.. 

FX-80... 

FX-100. 

GEMINI 

10X_... 

15X. 

MANNESMAN TALLEY 

MT-1601. 

MT-1BQ L . 

M T180 L.. . 

SPIRIT. 


AMDEK 

Color I.... 

Color 1+ ...... 

Color II SRG8I. 

Color I1MRG6).. 

300 G (12' green} . 

300 A (I2"amber}. 

310 A (IBM PCI.. 

BMC 

16 MHZ (12"green! .. 

NEC 

JB-1260 112" amber!. 

JB-1201112" green!.. 

JC-1212 {12" col or). 

JC l203n2"RGB). 

PANASONIC 

12" Green Monochrome_ 

12" Amber Monochrome... 
13" RGB....._ 

TEXAN 

KG 12N (12"gr.}.. 

RG8Vision 1(12'"color}.. ... 

ZENITH 

Z122112"green! . 

Z-123 112'emberi.. 

Z-131 113 'color + gr }. 

Z-1351RGB}... 

-HARD DISKS 

CORVUS 

Model 6... 

Modal 11... 

Model 20. 

Omninet 6. . 

Omninet 11... 

Omninet 20.... 

Mir or Backup.. 


$1099 
„ 1199 
. 1299 
2399 
. 2159 


. Call 
. Call 
$1490 
. 1949 
. . 399 


-MODEMS 

HAYES 

Micro Modem 100. 

Micro Modem II. 

Smart modem 300. 

Smartmodem 1200. 

Smartmodem 12008 


NEC NEW NEC 2000. 

3510.. . . . $1445 3530 ... 

3550. 1845 7710. 

7715. 1949 8023.. 

OK I DATA 

ML-S2A. 

ML-83A. 

ML-92 Per... 

ML 92 Ser... 

ML 93 Par... 

Pacamark 2350. 

Pacamark 2410.. 

PANASONIC 

KX-P1090 . *... 

QUME 

Sprint 11/40. . 

Sprint 11(55. 

SILVER REED 

EXP 500 Par. 

EXP 550 Per. 

EXP 550 Ser. 

TEXAS INSTRUMENTS 

Tl 810 Basic. 

TieiOLQ. 

Tl 850 Par. 

Tl 855. . 


NEC 

PC-6201. Cell 

PC-8801 A Computer.Call 

PC-6831 A Dual 5% "disk drive. Call 

NORTHSTAR 

Advantage 2Q...Call 

Advantage IQ HD5. Call 

HD 18 Mb. hard disk... 3879 

SANYO 

MBC1100. .. $1399 

M8C 1200. 1599 

MBC4000. Call 

MBC5E0.Call 

TELEVIDEO 

TS-B03.. 1989 

Portable. Cali 

ZENITH 

ZF-1Q0-21...2319 

ZF-120-22. 2869 

ZF 120 32. 4479 


NOVATION 

D-Cat... 

J Cat ., .. 

Apple Cat II...... 

103 Smart Cat. . . 
103(212 Smart Cat, 

212 Auto Cat_ 

Access 1-2-3. 


3M/ Scotch 

5 %". ..$ 21. 95 

(Single Sided. Double Density} 

ei/-" AQfk 95 


I Double Sided, Double Density! 


SIGNALMAN 

Mk i.$ 79 

Mk III .99 

MkV.69 

U.S. ROBOTICS 
Auto Dial 212A. ... 
Password. 


If you can't find what you 
need listed here, just catl for 
the best prices on the items 
you require. 


M.Y. residents, add appropriate sales tax. 
We accept VISA end Master Card. Personal 
and company checks, allow2weeks to dear. 
C.O.D.'s require a 25% deposit. AH prices 
and offers may be withdrawn without notice 


Advertised prices reflect a cash discount on 
prepaid orders only, Most items are m stock 
for immediate delivery in factory sealed cart 
ons with full factory warrantees. 
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Miscellaneous Features 

PC-Draw 

GADdraft 

Benchmark 

Sketch 

Processor 

CADplan 

AutoCAD 

VfersaCAD 

Math Calculations 
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Area—irregular 
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Volume 
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Angie 



a 


• 



a 
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Dimensioning 









Autodimensioning 
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Angular dimensioning 
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Associative dimensioning 
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Miscellaneous 









Grid/user-definable grid 
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Different x and y scales 
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a 

Grid snap 
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a 

a 

* 

Multiple definitions 
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• 

a 

a 

a 
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a 

Auto change with rescaie/zoom 
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Tolerance/incremental snap 

■ 
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* 

a 
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Layers 
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a 

Mixed color on one layer 


a 

a 



a 

a 

a 

Define attributes of layer 
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a 

Move between layers 


a 

a 



a 

a 

a 

Regenerate only active layers 



a 





a 

Plot only active layers 


a 

a 



a 

a 

a 

Save only active layers 



a 






Rectangular arrays 






a 

a 

a 

Radial arrays 







a 

a 

Menu on screen in editor 

■ 
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a 


a 

a 

12/84 

Menu on input device 



a 


a 


a 

12/83 

Menu user-definable 

* 
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a 

4/84 

Command (macro) files in 









menu 







a 

6/84 

Other command file use 



a 
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Symbols on digitizer 
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a 

Symbols (icons) on screen 
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CAE utilities 
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CAM utilities 








a 

Three-dimensional interface 








a 

Table 7: A comparison of miscellaneous features. 



• - existing feature 







* - outstanding feature 






date = 

: expected release date 


mensely in taking you through the 
learning process. You want a well- 
organized manual, a good table of 
contents, a setup and hardware con¬ 
figuration section, a strong tutorial 
section, a full discussion of features 
with examples, a quick reference sec¬ 
tion, a section on error messages, a 
good index, and a glossary of terms. 
It is important to have a manual with 
illustrations from the CAD program 
itself. 

Look for sample drawings or an in¬ 
teractive tutorial on disk and Help 
files accessible without having to 
leave the drawing editor. See that 


prompts are helpful and don't stand 
in the way of your drawing. It is con¬ 
venient to have a directory of the files 


The cost of hardware 
is falling, while 
quality and capability 
are on the Increase. 


on the disk available from within the 
graphics editor as well. 

Summary 

I hope this whets your appetite for 


graphics. Graphics image processing 
offers an electronic frontier every bit 
as exciting to explore as it once was 
to migrate west to mine for gold. 

CAD software is becoming more 
powerful and reasonably priced. The 
cost of hardware is falling dramatical¬ 
ly, while quality and capability are on 
the increase. More power and capa~ 
bility are coming, but is all the work 
we do now translatable into the 
future? 

It is difficult to draw conclusions 
about whether one software package 
is better than another. That decision 
is largely determined by your per- 
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IEW YEAR 
SPECIALS 

LOTUS 123.SCall 

[Transtar 315 Color Printer..$489 

64K RAM for IBM..$55 

Smartmodem 300.$205 

CABLES 

4FT PARALLEL.$35 

4FT SERIAL.$40 

Microsoft Premium pack.$489 

NEC Spinwriters ALL Models.$Call 

1)TR0NA ATTACHE.$2595 

BASIS 108 128K CP/M 3.0.$1999 

PROWRITER I.$389 

PROWRITER II.$659 

EPSON FX-100.$725 

RANA ELITE I..$245 

RANA ELITE II.$380 

RANA 1000 (FOR ATARI).$309 

BUFFERED GRAPPLER 

16K....$179 

32K.$199 

64K $239 

/IULTIPLAN IBIUl Apple li/lle !!!!!’ $169 
IBM PC DSDD Drive 

TANDON ORIVE.$239 

RANA.$299 

QUENTIN.$275 

FOURTH DIMENSION.$275 


CUSTOMER SERVICE & TECH. SUPPORT 


P01-273-2420 


ORDERS ONLY 


100 - 843-4302 

|50 Broadway, Suite 2212, N,Y NY 10038 

Money Older. Cashier Ck. Add 3% MC/VISA Charge 
Add 2% on COD Orders. Minimum Shipping Charge $5 
IJPQ Orders Add 10%, Add 5% for Nei Terms, 
fill Returned Non Defective Merchandise are Subject to 
B0% Restocking Charge. 



1 




i 

fMastotCard 


VISA* 


Genlech 


COMPUTERS 


FRANKLIN 

ACE 1000 w/color &7S9 

ACE PRD PLUS System®, ACE 1000 
w/color, ACE 10 Drive, 00-Column Card. 

ACE Writer II, ACE Calc, Monitor, Data 
Perfecl, Personal Financier . . SCall 

ACE 1200 (IZflK. Dual Processor, 

I Drive, 00-Col. CBASIC. 

CP/M & DOS. 

ACE Dfllce Management System 
ACE 1200 w/2 Drives, l/Q Card, 

WordStar, MailMerge, ACE Calo. . 



COLUMBIA 

120K Ram. Dual DSDD (640K) Drives. 

Fully IBM Compel ibis 

w/Superpack SCall 

120K RAM. ID MB Harddisk 

w/Superpack. $3050 

Portable VP w/Superpack SCall 

COMPUPHO SCall 

ALTDS 506 SERIES/8Q0Q SERIES. . SCall 

CORONA PC (Hard or Floppy) 

Portable PC SCall 

EAGLE 

PC-2 12BK RAM w/2 Drives 

(640K) SCall 

PC-XL 12BKRAM 1 Floppy, 

ID MB Hard SCall 

KAY PRO CD-POWER BOARD 

IBM Compatible IZflK OR 250K 
w/MS-DOS & CP/M 66 SCall 

MRHRDW DESIGNS 

M02 64K, 2 SSOD Drives, WordStar. 

LoglCslc, CorrecHt. Personal Pearl. SCall 

MD3 B4K. 2 DSDD Drives, Above 
Software PLUS QUEST Accounting 

Package. SCall 

MD11 12BK.400K DR. 2 Serial, 

1 Parallel. SCall 

DECISION Series D200, 0210, Q220 SCall 

Multi User Decision Series . SCall 

PIED PIPE!. $995 

SANYO MBC 550 SCall 


Fourth Dimension Super Drive. 
80-Col. w/B4K (lie Only) 

16K RAM. 

ALS CP/M Card . 

ALS Dispatcher . 

Micro Suit SofrCard 

Grappler +. 

Graph itti 
Pkaso card. . 

IS Pipeline 

Microtek Dumpling GX 
Microtek Dumpling 16(16K). 
EPD Surge Protectors. . . 


FOR IBM PC 


$219 

. $49 
$299 
$89 
$239 
. S119 
$95 
$129 
SCall 
$99 
$169 
SCall 


AST RESEARCH INC. 

MEGA PLUS 

64K w/Serial & Clock/Cal . . 

128K $379, 192K $449, 256K $489 


PLOTTERS 


AMDEK Atnplol $Call 

COMDEX Comscriber . . . SCall 

SWEET-P Plotter. SCall 

MANNISMANN Pixy-3. SCall 

BA JSC HI & LDMB 

□ MP40. $079 

DMP 29 (fl COLOR 11 x 17 PAPER) SI995 

DMP 41 (SINGLE PEN 22 * 17 INCH) $2599 


FOR APPLE ll/lle, Franklin Ace 


$279 


64K w/Ser. Par & Clock. 

120K $450, 192KS579, 256K$599 
MEGA PAK 256K Module . 

SIX PACK PLUS 


$359 


SCall 

$279 


COMBO PLUS 

64K w/Sarial & Parallel . 

128K $369. 192K $419. 256K $499 

I/O PLUS. $129 

Serial $39. Parallel $39. Game port $39 

QUAD RAM 


QUARDRQARD 

64K 

256K 

512+ EXPANSION BOARD 

Quad 512+(64X) , . . . 

Quad 5T2+(256K). 

Quad 5t2+(512K). 

RUADUNK 


$273 

$419 


$239 

$399 

$639 

$409 


MICRO FAZER 

P/P (Parallel/Parallel) 

0K $125,64K $109, 126K$309 
256K $589.512K$099 
S/P, P/S, S/S 

0K $145, IGK $165. 32K $195. 64K $229 
9V Power Supply . . $16 99 


HARD DISK 


|HH ■■ 

HHHHi tBHSSHHflBI 

-. .v |% * v it 

I S®®E 


CDHREX 

COMFIIER 10 MB FOR OX-ID 


$1935 


CORY US DAYGNG (Internal) 

6 MB $1695 5 MB. . . SCall 

10 MB. $2359 ID MB $1650 

20 MB. $3150 21 MB .. $2495 

XCOMP DCS 

ID MB. $1795 ID MB.... SCall 

16 MB $1995 Tall Grass SCall 



EPSON 

RX-80. 

RE-BO F/T . 

MX-100 
FX-BO 

STAR MICRQNICS 

GEMINI 10X . „ 

GEMINI 15/15X 

OKIDATA 

MICROLINE 92. 
MICROUNE 93. 
MICROLINE 64 P. 


MANNESMANN TALLY 

MT16DL (160 CPS) . . . . 
MT180L (IS* Carriage) . . 

INFO RUNNER HITEMAN 

TOSHIBA P1350 


$299 

SCall 

$599 

$569 

$299 

SCall 


$449 

$729 

$979 


$615 

$875 

SCall 

SCall 


LETTER-QUALITY PRINTERS 



C-ITDH 

F-1D STARWRITER.$1169 

F-10 PflINTM ASTER. $1589 


COMDEX 

CO MB ITER 1 (P Of S) $699 

COMRITER II Parallel . $479 

COMRlTER II Ser (5KJ $509 

DAISY WRITER 

2000 EXP [4&K BUFFER) . ... $1019 
JUKI [IB CPS Iff*).$525 

NEC SPiNWRITER SCall 

OUME SPRINT 11/40 $1345 

SILVER REED 

EXP550P $639 EXP 550S $679 

EXP500P $439 EXP 500$ $469 

TRANSTAD T315, T120, T130 & T140. SCall 


MONITORS 



AMDEK 

300G. SCall 300A. SCall 

COLOR I . . . SCall COLOR 111 $359 

COM REX CDlur, green, amber SCall 

PRINCETON GRAPHICS HX-12 . $499 

QUADSCREEN . SCall 

TAXAN 

RGB VISION I .$275 

WITH APPLE 11+ CABLE A INTERFACE. $345 

RGB INTERFACE for Apple lie. SCall 

RGB VISION III. $519 

KG 12N-UY(12 'amber) $135 

USi PH (9' 1 green) $79 


TERMINALS 



Freedom 10Q(11FTN Key green). .. $499 

Visual 50 Detacha ble KYBD. S 50 9 

Televideo 910+. $565 

Televideo 925 . S725 

Telavideo 950 . $945 


MODEMS 


ANCHOR 

MARK I [300 baud), MARK XII (IBM) SCall 

KAYES 

MICROMODEM II.$275 

SMARTMOOEM (1200 BAUD) $509 

SMARTMODEM l200BTorlBM $439 

SMARTCDM II (TERMINAL PROG).$69 

NOVATION 

ACCESS 1-2-3 SCall 

CAT 306 BAUD Acoustic . $144 

D-CAT 300 BAUD DkSCi.$155 

J-CAT 300 $109 

APPLE CAT 11. .. $269 

212 APPLE CAT II .$575 

103 SMART CAT.$179 

103/212 SMART CAT . . . $419 

SSM 

360 BAUD MODEM CARD . . ,. $239 

1200 BAUD MODEM CARD. $529 

TRANSEND 1/2/3 $69/$H>9/$209 

US HDBBTICS 

PASSWORD .. SCall 

YEN-TEL. $Cal 

3M SSDD Diskette.$24 

3M DSDD Diskette. . . . SCall 

DYSAN $$DD . $37 

OYSAN DSDD Stall 

Verbatim SSOD .$25 

Verbatim DSpo . $34 


DISKETTES 


Circle 168 on inquiry card. 






























































































































































sonal preference and application. 
Take the time to make sure the soft¬ 
ware/hardware configuration you 
purchase is, or will be, equal to your 
drawing needs {see figure 6). Above 
all, ask the right questions and get 
satisfactory answers.* 


Rik Jadmicek is president of Micro Flow (FOB 
1147, Mill Wky, CA 94942h a microcomputer con¬ 
sulting firm. When he isn't writing or playing with 
micros , Rik likes sailing and traveling. 


For Further 
Information 

Newsletters 

The Anderson Report 

Anderson Publishing Company 
4505 East Industrial St,, Suite 2] 

Simi Valley, CA 93063 

(805) 581-1184 Published monthly 

CAD/CAM Alert 

The Management Roundtable Inc. 

822 Boylston St. 

Chestnut Hill , MA 02167 

Published monthly 

The S. Klein Newsletter on 
Computer Graphics 

Technology & Business Communications 
Inc * 

FOB 89, 730 Boston Post Rd. 

Sudbury, MA 01776 

(617) 443-4671 Published twice monthly 

Directories 

1983 Publications Catalog 

IEEE Computer Society 
Administrative Offices 
POB 639 

Silver Spring ; MD 20901 

Source of books on graphics 

The S. Klein Directory of 
Computer Graphics Suppliers 

Technology & Business Communications 
Inc. 

POB 392, 730 Boston Post Rd. 

Sudbury, MA 01776 

Hardware, software, systems, and services 

Periodicals 

Computer Design 

129 Russell St. 

Littleton, MA 01460 



RESEARCH AND SELECT 
A GRAPHICS PROCESSOR 
(FRAME BUFFER) 



YES 


RESEARCH AND SELECT 
A HIGH -RESOLUTION 
MONITOR (CRT) 



YES 


RESEARCH AND SELECT 
HARD COPY 
OUTPUT DEVICE 
(FLOTTER/PRINTER) 



CONFIGURE THE HARDWARE 
PREPARE CABLES 
SETUP PROPER PORTS 
INSTALL PROPER RAM 
SET PROTOCOLS BURN-IN 



Figure 6: How to buy a CAD system. 


Computer Graphics and Applications 

IEEE Computer Society 
10662 bos Vaquems Circle 
Los Alamitos, CA 90720 
(714) 821-8380 


Computer Graphics World 

Computer Graphics World 
Publishing Company Inc. 
POB 122 
Tulsa t OK 74101 
(800) 331-5959 


Cray Channels 

Cray Research Inc :* 

POB 154 

Minneapolis, MN 55440 
(612) 333-5889 

Digital Design 

Morgan-Gramptan Publishing Company 
1050 Commonwealth Ave. 

Boston, MA 02215 

Electronic Imaging 

Berkshire Common 
Pittsfield , MA 01201 
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With the p-System™ from 


For: IBM PC & XT CORONA COLUMBIA EAGLE COMPAQ COLBY DOT HYPERION 

computer to perform other tasks while 
printing. 


Do you feel stifled by vour operating 
system? The p-System from NCI will 
release you. It is the complete program 
development environment tor the IBM 
Personal Computer and compatibles. This 
is the fast p-System with the special 
p-machine emulator developed by NCI. 

The p-System from NCI gives you 
everything you need in one system at far 
less than the cost to add similar utilities 
to any other OS. It includes a powerful 
screen editor, a multi function file 
manager and RAMdisk support for fast 
access to files. Dynamic memory 
allocation lets you create programs larger 
than &4K and a print buffer frees your 


This operating system is stable, friendly 
and easy to use. Command options are 
presented on a menu requiring only a 
single keystroke. The 8087 Numeric 
Coprocessor Support allows extremely fast 
floating point calculations and the 
asynchronous I/O lets you use aerial 
prin ter and communications routines. 

With the p-System you can choose either 
UCSD Pascal, fortran 77 or Basic as your 
programming language, NCI also offers 
hard disk support for the IBM XT, 

Corona. Columbia, Conors, Tallgrass, 
Davong, Genie 5 + 5. QCS, Data mac, 


Microdisk and Santa Clara. Corvus 
OMNINET support can easily be added 
as well as memory cards from AST 
Research and Tall Tree Systems, the 
Colorpius card and the Hercules graphics 
card. 

When you buy the p-System from NCI you 

get technical support and complete 

documentation 

For full details call or write: 

Network Consulting Inc. 

Discovery Park, 

Suite 11CT - 3700 Gilmore Way 
Burnaby, B.C Canada VSG 4M1 
(604) 430-3466 


SPEED, PORTABILITY. RELIABILITY. 


srsorrai- Computer and IBM Personal Computer XT are trade marts of international Business Machines Corporation The p-System™ is 3 trade mark ofSoftsch M*crosystems, loc UCSD Pascal is a trade marie 
.□f the Regents of Che University California DMhJNMET is a trade mark of Corvus Systems Inc 5 + 5 is a trade mark of Genie Computer Corporation ColorpSus is a trade mark of Frederick Electronrcs. 



Glossary of CAD Terms 


absolute coordinates: the location of a 
point in terms of x, y, or z distance from 
the predefined origin. 
absolute vector: a line segment with an 
endpoint expressed in x, y and z co¬ 
ordinates. 

aliasing: the stairstep effect on a raster dis¬ 
play lacking the resolution to reproduce 
diagonals or circles as smooth images. 
antialiasing: the software adjustment of 
raster-pixel addressing to make diagonal or 
curved lines appear smooth and continu¬ 
ous. 

aspect ratio: a design engineering term 
meaning the ratio of display width to dis¬ 
play height. 

associative dimensioning: updating di¬ 
mensions of individual CAD/CAM display 
elements as display dimensions change. 
attribute: any characteristic of a display 
item (color, line style, character font) or as¬ 
sociated descriptor (style, shajx', tolerance, 
fmrt type or number). 
beam-penetration CRT: this produces 
color by varying the elect nm-bcam jxmetra¬ 
tion of a multilayer phosphor display 
surface . 

Bezier curve: a method of curve fitting 
(smoothing) by manipulating two tine 
segments and the curves that are tangent 
to their surfaces. 

bit map: the digital representation of an 
image in which bits arc mapped to pixels, 
tn color graphics, a different bit map is 
used fur each red , and blue iwluc. 

bit plane: hardware used as a storage 
medium for a bit map. 

CAD: computer-aided design r drawing 
with the aid of your computer. 

CAE: computer-aided engineering, an in¬ 
terface with mathematical analysis and 
drawing capability. 

CAI: computer-aided instruction, using 
computers for individual and classroom in¬ 
struction. 

CA M: compu te r-a ided ma n ufact u ring r 
automated production. 
dipping, windowing, and viewing: 
the process of setting graphics-display 
boundaries. 

composite color: color information en¬ 
coded in a single video signal. 
computer animation: the use of com¬ 
puter graphics to simulate or generate 
images for motion pictures l 
control dial: a graphics input device that 
produces a continuous range of display 
values. 

coordinates: a number of x f y r and z units 
that give the location of a point in a coor¬ 
dinate system. 


cross hairs: the cursor or ftvo intersecting 
perpendicular lines on display to indicate 
coordinate location. 

device coordinate system: the coor¬ 
dinate system and axis length recognized 
by the display device. 
device-independent CAD: CAD soft¬ 
ware capable of running on more than one 
type of computer or input/out put device. 
digitize: to register a visual image or real 
object in a format that can be processed by 
the computer; data is read into the system 
with a puck, cursor pad, or stylus. 
dimensioning: setting measurements on 
a CAD/CAM display; placement of dimen¬ 
sion lines and arrowheads, calculation and 
placement of dimension distances, 
display: a collection of graphics elements 
visible on the monitor. 
dot matrix: a fmttem of dots in a tuny-di¬ 
mensional array. 

dot-matrix plotter: a hard-copy device 
that reproduces the display as a pattern of 
dots. 

dragging: leading an item, such as a user- 
defined cursor, across the display with a 
graphics input device. 
draw: to generate a visible vector by mov¬ 
ing a pen or by illuminating pixels between 
the current position and an endpoint spec¬ 
ified tn coordinates (absolute draw) or in 
displacements (relative draw). 
echo: a graphics display such as a text 
siring or cursor, that provides visual feed¬ 
back to the operator. 

electroacoustic tablet: a data tablet with 
a writing surface of magnetostrictive 
material capable of tracking a stylus. 
electrostatic plotter: a raster hardcopy 
device that produces images on paper sen¬ 
sitized to electrostatic charges. 
endpoint: the end of a line segment ex¬ 
pressed in terms of x, y and z coordinates. 
fill: solid coloring or shading of display 
surface made by a pattern of line segments. 
fillet: a design engineering term meaning 
the concave transition surface between two 
otherwise intersecting surfaces. 
flatbed plotter: a plotter with a flat dis¬ 
play surface that you move across, up, 
down, and diagonally, with the plotting 
head. 

frame buffer: local raster memory that 
stores the bit patterns mapped to pixels. 
function key: the key on a function pad 
that triggers a programmable operation 
such as rotation or scaling. 
geometric model: quantitative represen¬ 
tation of a two- or three-dimensional ob¬ 
ject created by referring to the Cartesian 
coordinate grid. 


grid: uniformly spaced intersecting lines 
in two or three dimensions, which provide 
addresses for graphics objects. 
hatching: filling an area of the display 
surface with a regular pattern of line seg¬ 
ments. 

icon: a graphics symbol representing a 
menu item. 

image digitizer: a video camera with an 
electron-beam scanner that senses light and 
transforms it into a video signal. 
imaging: computer processing of graph¬ 
ics data to produce a display. 
incremental plotter: a hard-copy output 
device that repeats a display at discrete 
intervals. 

incremental vector: a repeated vector de¬ 
fined by a regularly increased or decreased 
component and an absolute component, 
ink-jet plotter: a hard-copy plotter that 
uses electrostatics first to atomize ink, then 
to place droplets on the plotting medium. 
joystick: a graphics input device that posi¬ 
tions a cursor, locator, or pick or initiates 
a program change with a control lever. 
laser plotter: this plotter uses a laser to 
produce images on photographic film in 
raster or vector format. 
layer: logical two-dimensional CAD/CAM 
data divisions that can be viewed in¬ 
dividually or as overlays. 
light pen: the graphics input device used 
as a pick to identify a detectable display 
element . 

line style or type: a primitive attribute 
that defines a line as solid or dashed and 
gives the dash fmttern and terminators. 
line width or weight: this primitive at¬ 
tribute defines a lines thickness. 
mapping: transforming an image from 
one coordinate system to another. 
matrix: an array of x, y, and z coefficients 
for calculating a geometric transformation. 
mirror: to create the reverse image of a dis¬ 
play item. 

mouse: a hand-held input device used to 
position the cursor on the display surface. 
numerical control: computer instruc¬ 
tions that automate machine and drafting 
tools. 

origin: the zero intersection of x t y and 
z axes from which all points are calculated. 
orthographic projection: graphics rep¬ 
resentation of a three-dimensional object 
lacking the perspective suggested by the 
convergence of parallel lines. It permits 
only vertical and horizontal line segments 
in a two-dimensional drawing. 
overlay: the plane of a graphics display 
that am be superimposed on another plane. 
paging: overflowing the drawing database 
to disk. 
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painting: a raster design technique based 
on illuminating pixels on a graphics dis¬ 
play device. 

pan; movement across the x and y grid. 
parallax: a parent image translation from 
its initial location to the point indicated by 
a light pen. 

perspective projection: simulation of 
depth and distance by representing parallel 
lines merging at a vanishing point. 
pixel: the minimum raster display element 
represented as a point with a specified color 
or intensity level. 

pixel replication: scaling by increasing 
the number of pixels excited, but without 
the increased detail of true magnification. 
plotter: a computer-controlled pen device 
that produces a hard copy of the display 
on papier or an electrostatic surface. 
polar coordinates: location of a point in 
terms of the distance amt angle from 
another ptiint. 

polygon fill: coloring or cross-hatching 
of a closed, mult hided, program-defined 
surface. 

primitive: the basic display element: 
[Mint, segment, alphanumeric character, or 
marker. 

primitive attribute: a visual character¬ 
istic of an output primitive, such as char¬ 
acter size, line style, or blink rate , 
puck: a hand-held device with cross hairs 
used to input coordinate data. 

RGB color: a color described in terms of 
its red, great f and blue intensity levels. 
RS-232: this serial interface permits link¬ 
age of a host computer and graphics ter¬ 
minal(s) or other peripherals over long 
distances. 

raster: tf rectangular pixel matrix permit¬ 
ting dynamic color displays. 
raster display: a CRT display generated 
by an electron beam that illuminates. 
raster plotter: this plotter reproduces dis¬ 
plays in dot-matrix patterns. 
relative coordinates: location of a point 
relative to another data point. 
relative draw: movement of the electron 
beam in terms of x, y, and z distances for 
the purpose of drawing a visible vector on 
the display surface. 

relative move: electron-beam movement 
in terms of x, y, and z distances without 
leaving a visible trace on the display. 
relative vector: a vector with an endpoint 
specified in terms of the distance from the 
current position rather than in terms of ab¬ 
solute x r y, and z coordinates. 
rotate: to transform a display or display 
item inf revolving it around a specified axis 
or center point; 

rubber banding: attaching the cursor to 


a fixed display point with a line that ap¬ 
pears to stretch and contract like a rubber 
band as you move the cursor. 
SIGGRAPH: Special Interest Group on 
Computer Graphics. 

scale: a size change made by multiplying 
or dividing the coordinate dimensions. 
scale factor: the twine by which you 
divide or multiply the display dimensions 
in a scaling operation. 
screen coordinate system: the coor¬ 
dinate system of the display device; nor¬ 
mally, the address limits of the axis length 
it recognizes. 

scrolling: moving text strings or graphics 
vertically. 

stairstepping: jagged raster representa¬ 
tion of diagonals or curves; corrected by 
antialiasing, 

static attribute: an unchangeable display 
characteristic of the input device. 
tablet: a data tablet or digitizer; a graphics 
input device that generates coordinate data 
from visual data input through a puck or 
stylus. 

touch-sensitive display: a display sur¬ 
face that receives data through physical 
contact. 

trace: a line of the graphics display. 
trackball: this mounted rotatable ball 
controls the position of the cursor and pro¬ 
duces coordinate data. 
tra ns form a t i o n: geom et tic al tern t ion of a 
graphics display, such as scaling, transla¬ 
tion, or rotation. 

translate: to shift a display item across the 
display surface to a new location. 
turnkey: a computer system sold complete 
and ready to use for a specific application; 
requires no additional hardware modifica¬ 
tion or planning. 

viewport: the specified window on the 
display surface that marks the limits of a 
display. 

virtual coordinate system: coordinate 
system created by mapping a portion of the 
world coordinate system to the space avail¬ 
able on your device. 

virtual space: sfwce referenced with the 
coordinates defined by the application. 
window: a specified rectangular area of 
virtual space shown on the display. 
window clipping: blanking line seg¬ 
ments at window boundaries. 
wire frame: a three-dimensional image 
displayed as a series of line segments out¬ 
lining its surface. 

world coordinate system: a device-in - 
dependent coordinate system used to define 
display objects. 

zoom: to scale a display or display item 
so it is magnified or reduced on the screen. 


Circle 471 on Inquiry card. 



High Speed Interfaces 
for Personal Computers 


IBM PC ™ 

IBM PC Compatibles 
RAINBOW 100™ 
Zenith Z-100™ 

TI professional 

Language Support—BASIC, 

C, FORTRAN, Pascal, Assembly 

Operating Systems—PC DOS, 
MS-DOS,CPM 88/80, Z DOS, UNIX 

Software Compatible with our 
family of IEEE-488 Interfaces 
for VAX, PDP-11, LSI-11, S-100 
BUS, STD BUS, SBX, and 


Multibus computers. 



The Leader in IEEE -488 
Computer Interfaces 


12109 Technology Blvd, 
Austin, Texas * 78727 
800/531-5066 * 512/250-9119 

Rainbow ■ i» a Irjidcmvrk rnf UijiaLul Equipment Carp, 

IBM PC ' is H trudt-mark of Eixlrrmtianal Biodata* Machines. 
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SAVE ^ 
THIS AD 


ITIS YOUR 
CATALOG 
W© CHANGE MQNWT 


HARDWARE For The APPLE II+/lie 


Sl^flS 


SI .650 


APPLE He I28K, 80 COLUMN 
APPLE f fc. STARTER STS, BY APPLE A) 

64K and8Qa&imn 
Disk llwtlh controller 

AtqIp Mnniinr 

APPLE He STARTER SYSTEM BY 
CCNRCY-LAPQWTE [SYSTEM B] 

l28Kand8Qaaumn 
1 Micro-So Drive withartmAe* 

Fier. Utility a?d Apcte DOS 3 3 Empire 
2entlh i7GraenMortoi 
RF Moduiatcf itor cotar TV| 

Game Paddtes 

Game w octor grains and sound 
20 Blank Diskette SI .6513 


LIMFTED WARRANTY: a 100% Ports 5 Litoi to 90 days by us 1 



DISK DRIVES 


* CENTRAL PT, Filer. UtHitv & Apple DOS 


I WJJI A2.U3K Disk Dove 
ItiiEttl A2 Conti oiler Card 
MitM Ki A-A4C.160K.Owe 
*A70.23GK. Dme 
440 A70Gonlratef 


5 479 £ 230 
5 IDO I 79 


£ 449 I 235 
5 599 J 299 


$ 100 I 79 


sura5 

IE HIGH 


ALPSL^BsBOrweje^ 
"FTAC. T40, Dred Ove, 1S3K 
TEAC, TBO, GotaeSded, 35SK 
CfftWeCartl 


£299 1199 
£ 349 S Z38 
S 449 | 329 
1110 t 59 


EMe1.ie3K.40TK 
E»4e?.32GK.80 TK 
EMg 3.652K, 160 TK 
EMe Controller 


S 379 $ 249 
S 649 I 299 
im £ 499 
S 145 | 84 


m 


D^AVIEOO.flWBac&ijSys 53549 SUMS 


OVERSTOCK SPECIALS 


WHILE THEY LAST 

*Aa Ion 220K. RAM Disk System* ■ ore] 
+CCS, Serial interlace 7710A [Set BmicI) 

* Corn*. T6K RAM Card, 1 Yr Wly.larlF 

MieroScft IFiK RAMC urd lor U ■ 

* Silken Valley. WtordHandtei 

LiaHandlw 

Vide*, Wwtenn 00 column cart tori! ■ 


jimo m 

£ 150 | 99 


£ 179 £ 39 

£ 100 $ 59 


S 250 £ 39 
£ 90 £ 35 


RAM EXPANSION 


WComX lor Ilf BDcal 54K Adder Card 

S 295 

£146 

+ CWHX RAMCfird.1 Vr Wlv III O I6K 

S 179 

£ 38 

* ALS.ADORjm(ll - [ <61? 

S IDO 

£ m 

A Mrctosdft RAMCardill -} UK 

S 100 

S 59 

*Salum Systems RAMCndjlt*) 3ZK 

S 249 

£169 

HAMCadllt -1 64K 

S 425 

£299 

HAMCmfllMiaBK 

S 599 

£3M 

* Allan RAM Disk System (■ ara)32flK 

51000 

M50 

B" CP/M-80 SORWARE 

MUCH MORE 

LIST 

OUR 

INSTOCK 

PRICE 

PRICE 

ASHTONTATE skw II 

S 700 

S 385 

Rnaita Pfenning L «9 

$ 7D0 

S 439 

Friday 

S 29S 

S 249 

blue CHIP Milkmaid 

S 70 

£ 43 

DIGnALHES..CGA5JC 

S 150 

£ 99 

CEABlC Cpinpittf icaaoj 

S W) 

S 339 

Pascal MT 

&2M 

% 239 

ClSCOBQL 

S BSO 

5 575 

PL ( 

S 550 

S 375 

CCatnpiter 

S 350 

£ 250 

FOX &GELLER fAm.kCodt? 

,s m 

£ IBS 

m\ 

S 99 

£ 62 

dGrito 

s m 

£ 185 

INFQCOM 'iE.ffL-tfies./urkl It m ill e«:h 

s so 

S 34 

Eteadlne W PtetabA. emte 

5 60 

S 40 

MICROCRAFT Vcfdror or BHAheper. each 

5 995 

£ 495 

MICROPRO WbrdSfw 

S 495 

S 239 

MaiiMetge' 

S 250 

$ 129 

W^itSwPror 4 P 1 m 

S 695 

S 429 

MICROSOFT ^IHkan 

S 27S 

S 193 

COBOL 8il Compiter SPECIAL 

S 750 

£ 350 

PLOTTERS 

UST 

WUCE 

OUR 

PRICE 

BAUSCH £ LCMB. HOUSTON 



[IMP-ao, i pen 


£ 725 

DMF'29, Sport 


£1695 

DWP-41 


£2250 

AMD£K.DXY^miO’r14'.P^a 

S 749 

$ 599 

Amptelll ir*i 

£t299 

1 999 

. HPtX 

S 120 

S 99 

WkTM Hffii c 

Mil Dm ilCCatulalDf 

FJM 11CV ,.n. telAUi w 2 i 5 h Mph 

S 90 

5 t« 

S 275 

S 76 

S 149 
$ 219 

Gallon aceessorios and software. 



VIDEO CARDS 


* ALS-Smartermlll* ore] 
CoroX.f®®! 54K Adda life) 
Vide*. Vile inform flOccl \ * ore) 

* UnraTerm{i ore) 
SofltfideoSunthlllO 
Erthancer lljlh) 
FunctafiSlt«[H‘| 

We HaveFrfVidw Lte 


S 179 
S 295 
S 345 
S 379 
£ 35 
S 149 
5 79 
Call UpfeJM 
S 289 £199 


£139 
£145 
£229 
£279 
£ 25 
S 99 
£ 59 


MISCELLANEOUS 


ALS.TtieCPMCafdV3.D j- orel 
Z-Cardjrofs) 

Cotorlli,' ore) 

A5TAH RF Modulate!. louse TV 

* CCS. Serial Ner1«7710A 
EaslMde. Wild Cord jeoptw, * ore] 

Wild Cad Plus 
Kaislngion. System Savor 
Key Tronic. KBHOKEvtaard (N * f 

* Koala. Graphcs Rad 
Krill. Joystick [AplllH-i 

Paddle (Aplll < |i 


mar Sup Rian■ ore) 

k MkroMtl. ZSOSottaam I ■+ ore) 


Z0OSdfeMdPKis[ * wet 
SoOcard FVeinum Pack [l| *} 
Solteard Ptemwni Pad |fle[ 
Micro T«jfe. Curwfenq 64. Bultei 

* Orange Micro. GrappierPUra (ew *) 

iai Buffer Bow* to Grappa ■ 
BuflerodGrjppIp - ,16K 
Paymar.Uiwm-CaseCtvipjll 

* PCPt Apjib-Card, u features 6Mhz 

126*: Memory Expand Board 
HH Efeotranici. Super Fan II 

* Saturn System* AixefeiBtoN 
Transcend, SSM. AO. Senal-Para IT 
TG Products GamePsidtesiil ■) 

Joystick [II i ] 


S 399 
£ 169 
£ 170 
£ 35 
£ ISO 
S 140 
£ 190 
S 90 
£299 
S 125 
£ 65 
£ 50 
S 50 
$ 345 
% £45 
£ 695 
£ 495 
S 349 
£ I TS 
S 175 
£ 245 
£ 50 
S 375 

s m 

t 75 
£ 599 
S 225 
£ 40 
S 60 


£299 
£129 
£139 
£ 25 
£ 99 
£ 99 
£139 
£ 65 
£219 
£ B5 
£ « 
£ 39 
£ 39 
£235 
£459 
£495 
£395 


£119 
£119 
£179 
£ 39 
£275 


£ 59 
1449 
£169 
£ 29 
£ 45 


SAVE THIS AD IT IS YOUR CATALOG AND CHANGES MONTHLY. 

SOFTWARE for APPLE 11+/He 


BUSINESS 

1 

FJ 

BUSINESS 


Applied Sotl T«*L..VarsaFpnn S 389 

ArtBi.Ma^WindwII NEWI £ 150 

Mage Canto |Wto. Mail 8 Words) £ 225 
* Ashton-Tate, dBase II (ReqCPM 001 S TOO 

Fmwal Planner (FfeqCPM BO) £ TOO 

Fnday | Requires CP.'M 80) £ 295 

BPI Systems. GL Aft AP. PR or INV, each £ 395 


tf-C&d) 


S 70 
£ 250 
5 75 
S 100 
£ 350 
£ 300 
S 700 
£ 295 
5 295 
£ 99 
5 150 
£ 195 
£ 225 
£ ISO 


£259 
£ 99 
£142 
£385 
£395 
£199 
£295 
£ 47 
£165 
£ 49 
( 69 
£275 
£235 
£525 
£165 
£185 
£66 
5 » 
£129 
£149 
S 99 


Brodeituud, Bank Sires Wr iter 
Conlinental. GL.AR APorPRea 
Home Accountant 
FCM 

Dow Jew. Market Analysa 
Martel Manager 
Market Microscope 
Font ( Gefler. Guekcode jtor dBase II) 
dGraphltodBase III 
dUhUyilof dBase H| 

Hayden, Pie Wrfe^Speofy 00ml. to»d[ 

Ho*ard Soft, Fteal Eswie AnaHyier II 
Ta* Preparer 

UK , Leder PedKi * Mai Meroe 
Wcro Craft treowffiZflOCPM-i 
VeidtaorBdliieapef 
Micro Lab. Tax Manager 
Mifif & Pro. jail reqwi ZB0O>.M Can!) 

+ WordStar wApplicard A CPM SPECIAL £ 4& 
WntdSter* i TranvMfeut SPECIAL S 495 
Mafetage* SPECIAL £ 250 

SpellSlar" SPECIAL £ 250 

* WcvdSlar Pra*ss5Hnal,4 Pak SPECIAL £ 695 

Mlcn»^Miib-PianjCP-M or Apple DOS) £ 275 

Fmanpei, lAMod (CP'Mtj DOSi £ 100 
Eudoel MuWooi [CP M or DOS) £ 150 

★ OsbomfeC P. Soft. (Disk and Bnk} jStat. Bus A Maflh> 

ScmeCa™nffiBaEcPioganei|75eat1i| £ 1D0 £49 
Practical Base Programs |40 each) £ too 

Peachtree. Requires CP U l MBast, *0 cokinms 


£ 995 
l ISO 


£469 

£119 


tm 

£239 
£129 
£129 
£429 
£175 
S 7£ 
£116 


£ 49 


SeneS40GLAAR£AP.Hl3 
Senes 9 T«1 A Spell A Mail, all 3 
Perted, Pertecl Writer 
reneci bpena 
P&led wmerSpeflerZPsk 
Pertecl Rler 

Quark. Wad Juggter file) 

Lexicheck He juse w Juggler j 


£ 5flfi 
S 595 
S 493 
£ 295 
t B95 
£ 596 
S ?39 
£ 140 


£365 
£395 
£149 
£ 99 
1199 


SifttraGnJUrte. 


SOCfk Brd £ 135 
S 200 


ScreenWteerli i 130 

TheDdcnary iCW £ 100 
General Manager l| NEW 1 £ 230 


+Sllcon Valley, Word Handler 
* Dsl Hansel 

Software Publishing. PFS File 
[spserty + oe| PFS Repon 
PFS Graph 
Stoneware, DB Master Version 4 0 
DB Winy Mi 


S 250 
£ 00 
S 125 
£ 125 
£ 125 
S 350 
< 99 


£179 
S 99 
£ 01 
sm 

S 89 
I 

£155 
S 39 
5 35 
£ 64 
S 84 
i 64 
£ 229 
£ 69 


£ 995 
I 20 
1 50 


£ 555 
S IS 
£ 39 


System Plus. GL.AiP. AA'FUPah 
Vide*. Apptertfilsr II petal disk 
VsicaicSOeot prcbooldfefc 
VisiCorp.'PnrMrBl Software. 

ViscateB 3 £250 £ 169 

Viacat Enhanced 111 b) NEW 1 £ 250 £ 179 

VfeFfetfVisiDei.«itii £ 250 S 179 


UTILITY & SYSTEM 


Beagle. Apple Mechanic 
Double-Take 

TywHacesjReq Ap.kAscharci 
DOSS Utility Cite, each 
T^Disk#! 

PronteDOSS 
Alpha PKH 

Central PnN. Ffer, DOSS 3 andimirty 
it Copy II F*i$fH copied 

Einstein. Compder. Iw Applesoft BASIC 
Epson, Graphics Dump 
Heyas, TaminaJ Program 
WlnsolL Graf ORTH by PaMUitus 
licrowft. A.LD.S. 

Cota 80 
Fortran bo 

COMPLETE LINE IN STOCK 
* Omega. Ucfcsmtt N copferi 
Penguin, Ccmp. Gutoa, Sys NEW! 

Graphcs Magician NEW' 

Phoenix. Zoom Grafi* 

Qualify. Bag of Treks NEWI 


S 129 
£ 15 
S 1D0 
I 75 
£ 125 
S 750 


S 100 
S 70 
S 60 
S 40 
£ 40 


IU*U144l4*ro«K!l[«lU5Bi 


Beagle Sum.. Baagla Sag 
Brodtaund. ChqHfflet 

Arcatte -Madina 
LitoRteiner 
Apple Pane 

Budge Co ptoatlCowtr. Stf 
* Continental. HemeAecowntart 
Dstesofl. Atlec: w Zauxan, each 
Edifr-Ware, '|Large Imrerrinry) 

“ ^ f "“ToryTrainer 

janli iCiteSS) 

l ZtJrt I. H. or lit, or Stwcross. each 
Koala. Full line in stodk. CALL 
Learning Co.. (Large imwtery) 


Can 
S 90 
5 35 
5 40 


Cai 


Miner ?M9er 
5terr»'OrvLine. Ifkmall 
Sk-Tedi, Wiiardiy 


Sub Logic. Right Simulaborvor Pinbat. aa. 

Terrain, Logo 


Call 
I 70 
S 29 
£ 27 
Call 
Call 


£ 150 


OTHER BRANDS AND PROGRAMS IN STOCK. CALL. 


A 


furthe ATARJ 

RWfA 1000 Drive. 320K 
KOALA. Graptecs Pad 


£ 449 | 369 

S 100 £ 75 


DISKETTES 


B ROWN DISC 

10 each Pulse I QSDD 4STPI 
Meatfs Pulse ll DSOD.96TPI 
CDC 

100 each S3 5&.3ST [Apple, Ataiil 
tOffach.SS. 50.35TI Apple. Alar i 
MU«ta.SS.DD AETjAp^ IflMi 
lOaadi. SS. DO. 4ffT [Apple iBMi 
100each DS.DD.4St.HBM HP) 

l0ekch.DS DD.43T!IBM HP, 

DYSAN.lOesr. SSSDiAppk' efc j 

i0ea^DSDD48iciBM mm 
MAXELL lOtfldiMO-l.i&m 
10each.MD2-D DSDD 

memcrek 

i Oeacn. SS DO Type A jApWe Atei i) 
m^n OSDD-TyyeflllBM HP) 

VERBATIM tpttcfi MD525-01 SSSO 
10 each. MD34. DSDD 

GENERIK DISKETTES - AS LOW AS $1 

100 each SS. SO. .36 Track lAppta. Atstj 5 415 £ 130 

lODOeach SS SO. 3S Trsc* (Appfe Ai»n S4160 £ «S 

.100BachDS.DD.4OTraek|IBM HP] S 626 £ £70 
1000 each D& CO 40Track ilBM. H PI S6260 £ 14W 

W latrtete no labels, tup «aHly 90 day iHiuteb wairaniy by us 
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MODEMS wessons 

LIST 

PRICE 

OUR 

PRICE 





ANCHOR. S^ytinan MK1 kbtem ^S232) 

E 99 

£ 75 

S 

45 

£ 

& 

MwiXtl 

£ 399 

s m 

% 

60 

s 

46 

HAYES. 18M l PC Smarlroctem 1200 B 

S 5® 

1 439 





iflMPC Smsncom H Sakware 

£ 119 

S 88 

S 460 

$ 150 

Stack. C^Monograph |R$-232] 

E 249 

£ 199 

s 

45 

£ 

16 

Stadfc&ranroah^ 

t 269 

£ 225 

$ 550 

£ 179 

Smartroodem r2O0<RS-232) 

£ 689 

£ 535 

5 

55 

£ 

19 

Miowndm lOO^-lOObtlsj 

1 399 

£ 275 

$ 750 

£ 295 

Mipwwtom II [lor to Apple III 
Apple TemwalPregiarr' 

£ 379 

£ 275 

$ 

B 

$ 

95 

5 J00 

I 65 

5 

m 

i 

39 

ISM-PCteMotom Cahfe 

i » 

i 29 

S 

39 

£ 

49 

NOVAHOH, AUtetow naquue RS-232 



£ 

55 

£ 

n 

ApptacuLIl Modem. 3308AUD 

J 389 

S 269 

s 

75 

£ 

H 

2i2AfffeCal. 13U0MK) 

S 725 

£ 559 





PC-CfliHfesCrcKsialk 

S 595 

E 419 

s 

45 

£ 

23 

Cal 

S 189 

£ 139 

s 

60 

J 

35 

D-Cel 

£ 199 

£ 159 

s 

49 

1 

n 

M 

£ 149 

£ 104 

s 

34 

J 

45 

t\ t Aum Car 

5 685 

£ 579 



GENERIK™ 

DISKETTES 


SSSO $1.00Each 
DSDD $1.40Each 


CDC 

SS SD $1.69 Each 


• i«3«r 
CO MX C«iH>r*l&n 


■h by COKX Conwriwi n{« u*. 


Smart CaM0M12 
SSM. Transosncf 1 for Apple ItDaiaCwm 
MocfemCjTJter Sie Apple If 
Transmodem 1 W iftTOl KWf 


$595 £415 


$ 299 £ 259 


SOFTWARE,SEE APPLE OR IBM UTTUTY SOFTWARE SECTIONS 


MONITORS ACCESSORIES 


*AUDEK. i r Green, #300G 

i 200 

£ 135. 

* YZ Ainbiit. *3&0A 

S 210 

£ 149 

* 1 7' Antor, 310A ter IBM-PC 

£ 230 

£ 159 

-A iT'Ccbrl Cdmpcisfto 

5 379 

£269 

* i5"Gotor0. R6B,HiRe& 

E 529 

$ 439 

DVM, Cotor Bor lllte AppfeO 9F 
NEC, ir Grew,M0fWJBi20iW 

S 199 

$ 175 

£ 249 

£ 159 

ir’Celcir, Composite, JC1215M 

% 400 

£ 299 

1 rCdor, RGB, IBM Mottel JC1203 

£ 699 

£ 569 

* PRINCETON, RGB Hi Res, HX-12 

S 795 

£ 499 

OUAORAM. Ouatavmic M RCflCofer 

£ 795 

£ 499 

auadrsfl«rnir.968i5t? 

51985 

£1595 

SANYO, tr &«n. FAodel DMB112CK 

S360 

S 199 

2ENFTH. 12 T Green. Model ZVM123 NEW! 

% 200 

S 115 


PRINTERS accessories 


S 899 £ m 


DOT MATHIX PRINTERS: , _ . . 

LIST OUR 
PRICE PRICE 

EPSON,MX8OPT,80CPS.wMra)i 4 5 745 £ «5 

FX60, CPS Call 

MXIOOF'T.aOCPG.wfGrMlraK i £ 996 £ 639 
FXUW.CPS GMI 

Afffe II Graphics Duntp PWgiBm % 15 £ 9 

LEADING EDGf, Gorilla Banana 1 259 £ 299 

£JK10 AT A. 02A. 80 cot.. 120 qis, Pm. £ 549 £448 

93A.132col IMc^Pma 

92.160 CPS. SOCci.. Para. 

■93.160 CPS. WC&I..PBHL 
Z350P,Pas^350CpS.fWa. £2695 £2095 
241CP Paaenfflrt.350qs, Para £2995 £2360 
ORANGE MICRO, Grappter ■ , ter Apple S 1«i £119 

PRACTICAL. tApobUfeln-Lne'64l(, Para £ 349 £ 259 
Woitoterte^fiAKStaf 5 349 i 259 
* STAR MICRO, Gemini lO 'Tt 120cps,23K £ 499 £ 289 
Gemni15 r XLP20cps.2.3K GaS “ “ 
BM^toE^orStvMfenCBble. S 60 
Apple LF aretCatetetof Epson, nrGjmni £ 


£ 699 £ 559 


$1240 £ 969 


CaJI 
$ J5 
£ 59 


LETTER QUAUTY - GASSY WHEEL PRINTERS; 


JJKt.6mi7cps i B0Cal..Pafaltel 


$ TOO 9 5 


SILVER REED. EXF'SSOP, 10 cps., 3pi6ch £695 £615 


EXPSSOS. qbs. 3 pitefv £ 995 S 650 
Tractof Feed lor EXP 560 £ 160 £ 125 
W TTX, 13tpt P w $ Set. Pin £ Frttfwn £ 64? £499 

SUPPLIES: TracteffFesd Paper, Htoore. Daisy WvhIe 


CORVUS » 


mm si695 
11 Meg $2750 52295 

Drives WUhout Interfaces 20 Mag 53750 £»9S 

IBM.PCfelwIaceManualSWKCMfeKit $ 3D0 £239 
IBM-PC Omni Trjjnsporler Pack of 4 £ 1B95 £1495 

Apple Interlace. ManuSl;£W*.Cable Kd 5 m £ 239 

Other Iniwfaces, Omm-Nd ConeteigtiOTi Mirror. CAI L 


* MEANS A BEST BUY 
AD #9as 


ORDERING INFORMATION AND TERMS l All rsnms usually n Soa Cashiers Checks Money OnSers.'Fm^Irw'lCffiCI Checks a™d Goverrmert Checks, m PTnediately bonor. Personal or other 


COrrpany Chocks allow 30 days In clear. Na C.O.D. Prices >ellec1 a 3% cash discount so ADD 3n> to atkwe prices tor VISA or MC For D.S. Itamtand, add 3% tor shipping, insurance and maiding |SIAH[ by UPS Mth 35 
minimum tor $1kH UPS ground U S^rv1*d sorto 3%morekn UPS Skm wilh SKlrrvrumtfii tc* SteH Add 12% total la SftH l£rU0 POsim. APO-fr FPO with 315 rninirtntn l&r S«H Fer Hmran. Alaska vd Catoda, UPS 
rs in some areas mir, all o inert are Postal sa call, write, or speedy Postal Foreign a d» s eacepL Canada lor S. liHadd IteVa $25 mmumfor StfcH encepl lor roonkHS add 3tJ% or $50 mnnuii la SIAH Puces sUbjed 
to charge and typo erisrg,» caA to «Wte W pdObl art nc* include FAnarty am) 6tt piHram«d to wtrk. Due toour tow ptoeiSv ALL SALES ABE FPIAL Call fietote mturrwig goods k^mpair or replaeBn»k. Onters 
teCBwed with msutfideni S.iiH charges wiH he refmded. ORDER DESK HOURS 6 AM to fi P.U PST. Monday ttvoegh Fnday and 1 □ to i Saturday 5 A.M. here is 9 A.M. n Neu York 

OUfl REFERENCES: We have been iu*^npte«J OT) etectremes smee 1959. awmpteer deatoJ $»** 1?70 «l m computer ma4 order Since 19W Bankii teUmcfStSteBank, |503) B43-4678. WAftatenn to 

ihp Ct\amhcr or Commerce <5S3[ 644-01 £3. Boner Business Bureau and D«ect MatkeSnc Assoctatnn. a call frim and BraMroe! if you are a sutsriber. Fastra*’ 1 and Genai v are lrademarks of Conk GcrpcraDon 
WordSlar. MailMer^. Startnden IrteStor are Irsdemarts of MtorflPtd 


CASH & CARRY OUTLETS: 

Gwr-tteHMunie* sales v*i Open *As«tey Ihnwgh Satesday 
101)0 m 5H». 

PCffTLAND, OREGON. IT5S7-D £W Pacdu: Hriy.. Tepace 
Shoppeig Center Tto^d. On 39W tahresn 217 and F5 Cai; 
245:1020. 

SEATTLE. WASH. 3540 12SUt Aw. SF Bellbvue, WA 90096. 
Tete 6414736, m Loehmann sne» Facioria Square. SE 
efHwy4C5$&0sndatSEm^re C hafd5. 























































Circle 73 for IBM Peripherals. Circle 74 for Apple, Circle 75 for all others. 

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOWHOW TO USE IT! 

THE IBM-PC SUPPLY CENTER 



LIST OUR 
PRICE PRICE 

MEMORY CHIP KITS memory twfcor 

unottw board 100% tested Wilh 90 day warranty. 

* S4K Kit, 2G0NS, 9 chips.4l64 S, 150 S 45 

16 KKSI SCIONS, 9 chips, 4110 
(Iff PCM motherboard] 


S 50 5 16 
$ B9S S 519 


$1490 11290 


$ 05O 
$ 875 


$ m 

S 695 


IBM is a trademark of IBM Ootporatcn 

256K 

IBM-PC 

System Includes 
Two 320K Disk Drives by CDC 

90 Day Warranty By Us 
Gall For Details And 
Configurations 


AMDEK 4-IN-1 Multiple Board. Color 
Graphics, fcfono, I2SK 
/ICT ComtoPWSaK&P.'C $395 S 279 

FOI C™boPlus,£56K.&F€ £ 695 I <75 

$ 495 I 345 

IfeuPIUsJI.ZSNUSmC $795 1495 

256KM£gaP!u5 II Expander S 39S $ 295 

SiicPakPlua.SiK.&P'C $ 395 $ 295 

Sbt PakPIu&, 25BK, STVC J 695 $ 495 

SitPakPIgs 3&4K. S'P'C 5 695 1 596 

liOPluSlI^ftC-e $ 315 5 195 

pOw^unkh 

SupaVIsim, tiKwsNnjmelMad 
LLO zi^64,tetzeoe 64Kpmpwt 

* rnmV 256K RAM Card with Fastrak " 

^ UII(A RAM dsi* imitator aral 
spooler soWe 

CURTIS , PC Pedestal" torCteptey 5 30 

3 to 9toff keyboard cable $ 50 

YertC3lCPU“SvsiffnSiaf«r S 2S 

MonochiopeEtrt CabiePair $ 40 

HERCULES, MonochrameBoard $499 
Key Tronic KB5T50, sid. $ m 

hn;m|=i KatoPad* $ iso 

I lUdld Programmer's Guide $ 15 

MAYNARD 5 69 

Modules iff above ca-d 
SardStar noRAMcffd $ 199 
SffidSlar,2fieKGard $ 499 


$ 695 $ 255 


I 66 
$ 35 
$ is 
5 M 


$ 109 

$ 12 

S 71 
Call 
S 161 
£ 395 


LIST OUR 
PRICE PRICE 
$ 550 $ 385 

5 275 
$ 435 
$ 145 


Mir v nO£T>FT AAMCard256K 

lYHVnwavr I s 3S5 

SyStffnCard64K $ 625 

Mouse $ 195 

MOUSE SYSTEMS. PC Mouse ^software $ 295 $ (95 

norujn uxmuwanet $hw sum 

UnCIIIU.MffiaffomeGra^C^d S W $ 371 

PLANTRONICS 

CoksPlus. 16 oatorbrd. w'Para Pod S 475 1 379 

QUADRAM 

* (Xradliffi.A|3ple II Emulated $ 680 $ 485 

Cuadbcard.no RAM , expandable Id 256K $295 $215 

Gu State rd 64K, expandable to 256K S 395 $ 279 

A Quadboard 256K, 6 function $ 595 $ 395 

Quadboard II, m RAM. expandto 256K Call Cali 
Quadbaard (1.64K, expandable to 25fK $ 395 $ 271 

Quadbaard II, 25SK, 6 huneboo $ 595 S 395 

Quad 512^ 54* pte; serial pori $ 325 $ 265 

Quad 512-r, 256K plus serial pod $ 550 % 420 

Quad 512-.512* plus serial pcv? $ 095 5 625 

Oiadcolor 1. board, rsoolnts $295 $225 

Quadcotar II. board, usa with Qufffcoiff I $ 275 $209 

Quadchiffne, 1 T RGB Monitor $ 795 S 499 

Quadscreen, H'. 966 k 512 Monitor $1995 $1595 

Mitro1a2er,iv,'Copy,P i 'P,e«.1iMP&rtPS_ $109 S 129 
Microfazer w'Copy. P P, 64K. #MPfH w-P.$ $ 319 $219 

MirMazar. rt.Cobv. P:P. 120K. 

+MP12Bw,'P.S. $ <65 S 296 

Wcrnfazer. Snap-on, SK, PA 3 , 

Epson #MFS,*P.S $ 179 5 145 

Mioo4ar«f.$naHDn.64K. P’P 

Epson,*ME64,vr’P.S. $319 $235 

AJi Moorazers are axpandable. iwcopy to 512K) ISnapnai to 64K) 


Tecmar 


i si MATE, 64K 
1SIMATE.250K 
GrapbcsMaater 


TG PRODUCTS .Joystick: 

WIC0\, IBM-PC Mouse 


S 309 
$ 569 


$ 65 

S too 


$ 295 
$ 439 
Call 

$ 41 
$ 65 



|40Ttti Of more. 

64K CHIP KIT 

9 Bactl 4164 300 re. MEMORY EXPANSION 
90 Day Warranty by vs. 


$256 


$239 Two or more. 

256K RAM BOARD 

FuHy Compatible. 2 Year Lrmted Warranty by Com*. 
With Fastrak RAM. Disk Emffaiarand Spooler Software. 
Works on DOS 1.1 or 2.0. 


★ Means a BEST buy. 

AD #986 


lor the 
IBM-PC 


DRIVES: 


SOFTWARE for the IBM-PC or XT 


BUSINESS 


£ 

BUSINESS 

1 


UTILITY & SYSTEM 


ssn 

CONTRpL^ 

data OR tandon 

320K/360K DS DD DISK DRIVES 

Wi|h Oeta^d In^atem Inanudions 
60 Day'Warranty by Factory Authorized Di&lnfeutoi 

Same ss now COOQ 

instated by IBM. $ $239 For One. 


ASHTON-TATE 

* ifflase II, requires, PC-DOS & 1.20*, 
riSase II User's-Guide 

E very m a e 'a D6 Prirra-' IBook i 
Ths Financial Planner 
Friday 

APPLIED SOFT. TECH. Yematorm 

* CONTINENTAL kwApCOurilfftt • 

FCMlFftng. Cataiog/>g. Mailsiqi 

PrnpfilyMaiVHpriPnl 
PATAMOSf W nto -i> IWordProcessor] 
DOW JONES. Maiket Analyze 
Markei Msnagei 
Markel Microscape 

EAGLE SOFIWARE. Mwifly toons 

* EINSTEIN 'Alnler NEW 

Memnrv Trainer NEW- 

Speller NEW 

Maic- NEW- 

l.eder Scenes NtW : 

FO)f £ G ELLER Qudscode i MSDOSl 


TQudscodeiMSCOSl $ 

iWSDOS) $ 


$199 

HALF HEIGHT 

LIST OUR 
PRICE PRICE 

MAYNARD 

Floppy Drive CffUrol Bid iff up to 4 di was $ 105 $16$ 
same wdh Parallel Pwt 5 275 S 205 

OAMA 2-5kteg^Cnve5y5lEn(Jan) S1550 $1195 
MAIMA, 25 Meg Hard Disk System Cad 

QUADISK ,0Meg,Ttonwable $2295 $17» 

GALLON eMag.FtMd $1695 $1595 

AVAILABILITY t? Meg, F rad $2250 $1709 

20 Meg, Foced $2600 $2050 

27 Mm. Fixed $2695 $2295 

7?Meq,Fu®S $6600 $4950 

VISTA , IBM-PC KT 6MB Backup 

tor Hard EM r V1200 $1049 $1049 


dUlil for IBM PC DOS 
HAYDEN. l9MPteWr4ai 

Pri.Spefer 

HOWARDSOFT RealEs45ieAna : >7erll 
ENFOR. UNLIMITED. EasyWrilai l| (WPj 
EaaySpatter II 
Editor (a08M51 
to^entofyComro' 

* IN50FT Oala Des^> icasv to use DBMS i 

Da la fiase'Mftto |9 ck,a: 

UFETHEE Vc%S#.er 

* LOTUS. 1-2 3 

WCROCRAFI VetffdffBii'keepei.eath 
MICRO LAB,Miner2049 
MICROPRO. Wffd©t3r‘ 

Mss Merge 
SpcJISiai ' 

A W'crdS’iar Pr^essons, 4 Pak 

Slarlndcx ' 

inroSiW 

RepshSlar 
Daialridax' 1 
S4ad3tjre4 ’ 

* MICROSOFT. Multiply 

Word 

Wprdviiih Motse 

FirsjicalEiaemenl 

B^l 


LIST 

PRICE 

$ roo 

0 30 
5 15 

s m 

S 295 

5 ISO 
5 125 
$ 490 
S 130 
$ 350 
£ 300 
S 700 
3 1$ 
£ 300 
S 30 
5 150 
5 SO 
5 300 
295 
295 
99 
S 200 
$ 100 
$ 250 
S 350 
5 225 
S 400 
$ 59 5 

5 225 

6 17 
£ 205 

$ m 

S 990 
S 40 
S 495 
5 250 
$ 250 


$ 495 
£ 350 
S 295 
S'195 

$ m 

$ 375 
S 470 
$ 100 
S ISO 


OUR 
PRICE 
5 38$ 
$ 20 
5 M 
5 395 
$ 189 
$ 265 
$ 89 
$ 6$ 
% 329 
5 59 
$ 279 

5 239 
$ 525 
$ 129 
$ 199 
$ 65 
$ 95 
$ 66 
3 115 
$ 179 
I 179 
$ 59 
$ 135 

6 09 
$ 169 
$ 209 
$ 149 
$ 299 
S 395 
$ 169 
$ 12 
$ 195 
$ 329 
$ 40-9 
$ 29 
$ 239 
5 129 
$ 129 
5 429 
$ 109 
S 259 
5 189 
S 195 
5 115 
$ 176 
$ 275 
$ 339 
$ 59 
$ 109 


LIST OUR 

PRICE PRICE 

MONOGRAM, Dollars & Sense $ 165 $ 110 

NORTH AMERICAN BUS. The Answer $ 260 $ 16ft 

* OSBORNE CQMX. |&wk A Business. 

Statistics 4 Math Programs on D0DD Disks) 

Some Common Basic Prw. £79 each] $ 100 5 69 
Practical BaaicPTogram5{40each] $ ICO $ 69 

P9t CORPORATION. Personal Invest $ 146 S 94 
PEACHTREE. Peach Pak 3 (GL.AR1AP) $ 595 $ 231 
Paadfc Text 5000 $ 396 $ 239 

PEARLSOFT, Person Fean IDBMSS M£) $ 295 5 195 
^PERFECT. Perfect Writer $ 389 $ 148 

Peri&cf Sp£fcer or Pedact Calc’*, each $ 290 $ 99 
Winter + Spacer, 2 Pak S 695 $119 

Ffftftt Filer™ $ 595 % 199 

SOFTWARE ARTS. TKt Sclver 3 2S9 $319 

SOFTWARE PUBLISHING. PFSf lie S 140 I 94 
PFSPepffi $125 $ W 

FF5:Write NEW! $ 140 £ 95 

pFS^raph NEW! $ 140 J % 

SORCtM.&jpeiCatotf $295 $195 

Sucer Write-: S 296 $ 1M 

SSlilATELLITE, Ww^erfed $ 495 $ J7$ 

PesffMlWwiS^rfKa $ 1% $ 149 
SrC'SOFTEC.ThftCNsalDi $ 300 $ 196 

STONEWARE. D.fl Master ft 8BM5) $ 596 $396 

SYNAPSE Fite Manage) $100 $ 67 

SYNERGISTIC.Oalaftspcrter 5 250 $ 111 

T.'IIAKER.T,'Maker 111 $279 1 169 

VISlCORP Vi 5 iCato , ' 256 Kff Vffiidex, each $ 250 $171 
Visitor teiSchatule $309 $ 219 
Desktop Pian I $300 $219 

VieiWwtl wilh VisSpell { 128K) $ 375 $ 269 


UTILITY & SYSTEM 


1983 CL SOFTWARE AWARD: 

■Copy li PC % Central Pffh StzHvirare is stilt ihe best asrivfare 
buy d 5993 and ' 904 It mW dopy more copy prule^ted sofmare 
®aj tester sman anyothe backup system. Unlike ot6er copters 
4 makes an exac 1 : dffifealGd yourc^ppI and it (toes 100^ 
s^saiiDnol copy. Daft.mY;ntshefisei(celter.i - 

+ CENTRAL POINT. Copy II PC BdCM- 5 40 t 3S 

★ COM)!. Fasir$ ' RAM Disk ernulatcr and ffinl^i 
ywcitei Diwam Works ori. any PC DOS verson or RAM 
C^LMenuDmen, MEW! S IM $ 59 


UST DUR 
PRICE PRICE 

DIGITAL RESEARCH 

CmmrrenlCP : M<Bf! IW S 22S 

CBA3IC6G S 200 S 135 

CPM-06 1 S 60 6 40 

Pascal MT - ijCP-M’56: $ 400 S 169 

Pascal >4T IMS0OS) 5 S00 $399 

PLNMSOO0I 5 760 $499 

AQ^-sMaiageriMSDCSj 0 4G0 S 179 

Display Manager [M^Q^ 9 m $339 

Spattlftog-Rkg. ICP M-B6) S 200 S 135 

CSS&X-06 S 950 S 525 

DR LOQ0-E5 $ 103 $ 90 

CflASIC Compiler (B6orM5O05 eacb 1 ' 5 Bt» £ 315 

HAYES/Sn^comiUDaiawivir::: $ $ 49 

MICPDCOM Mufidorminal {Date Corw S m S 65 

MfCROnUF,Ooas*^1W)toes*«MJ E 195 $ 128 

MICROSOFT muMalh mu^ni:. $ 300 $ 22$ 

B,.sinKsflAS£ Center 5 600 S 404 

Pascal Compter 5 360 $ 25$ 

C Compile! $ 350 S 225 

BA&CCffripiter i 396 $ 245 

Tories^ Compile-! $ 350 $ 255 

COBOL Complei S 750 $ 559 

SASIC interpreter $ 350 • $ 255 

NORTON NbflwtUMws t4jyagrams 5 63 S 65 


HOME & EDUCATIONAL 


EPYXAut0-Sim..Tsnv^b1Ap£ha( S © S » 

Oil Barons % m S 76 

A-ARMDNK wecuU-eSuilc $ 40 $ 27 

BLUECH1P,iMilionaireor Tycoon zw £ 60 $ 39 

0PI SYSTEMS. Persona: Acoountng S 195 $139 

*0flODEH&UND^4tPdni(;:Crju:l S 30 $ 19 

COMPREHENDV£. PC TulfflDO&Tvi* S 60 $ 40 

CONTINENTAL HcnwAccounlanl ■ S ISO $ 89 

DATAISOST Pig Pen ff Space 3si#e,^ S 30 $ 22 

DAVIDSON The Spe«? Hcade* It S 75 $ 4ft 

INFOCON Mine 3 50 E 33 

ZorkforZoff IlffZGrMI ea $ 40 $ 27 

WlNSORWwd TriKOf&itrtk each NEW 1 S 3S S 23 

MICRO LAS, Miner ?049 $ 40 I 29 

MICROSOFT. Flfgla Simulator 3 50 S 33 

MONOGRAM WarSSSe?^ S *65 S 110 

PBL COBP.. Pewnai Investor $145 $ 99 

SPINNAKER. Sauop^r Troops 11 a 2| S 45 $ 35 

$toryMk)ito&.ffFacfi6fe*ff S 36 3 24 

STRATEGIC tea Warp Factor $ 4iJ I 30 

SUBLOOiC,:Mi|ifl,Ws£ion Pinba*' S 40 $ 27 


THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM 


TM 


CONROY-LA PO/NTE 

Formerly 

Computer 


SHOWROOMS AT: PORTLAND, OR, or 

SEATTLE, WA. BOTH OPEN H-SAT 10-5 
I ALL MAIL: P.O BOX 23068, Portland, Or. 37223 



NAtlDNAL 
OHMfl PESX 


TOLL FREE 
( 800 ) 547-1289 

Order Desk Hours: 6AM to 6PM PST 


Oregon TOLL FREE 

Hot U«e For informal»n 

|800| 451-5(51 

On Your Order 

Portland. 245-6200 

[0031245-1030 





















































5 

UJ 


O 

z 

m 

< 

ui 

UJ 

a 


BHRT 


L NEVADA ( 800 ) 845 - 5555 % 


CALIFORNIA RESIDENTS: NOW YOU CAN CALL US ON INTERSTATE TOLL-FREE LINE 


PC-COMPATIBILITY FOR YOUR ... 
KAYPRO. OSBORNE. XEROX. ZORBA 

BGBB Co Processor board installs ir a lew minutes, MS DOS & CP/M-S6 
tncL reads/writes PC diskettes. BAM doubles as RAM DISC 

!28K Bond . LIST S749 DULY $495 

256K Bond . . . LIST S999 ONLY $595 


PC-COMPATIBLE BOARDS 

PASOCOM 64 K. 1S+IP Clock. 

AST Mega-Plus w/RAM Superdrive. 


TERMINALS 

Hazeltme ESPRIT II £539 
Hazelline ESPRIT III , |GI9 
QUME OVT 108 . . . , J729 

WYSE 100 . S CALL 

WYSE50. S GALL 

MONITORS 


o 

P 


5 

tu 


o 


0) 

< 

tu 


SPECIAL BUY: 
BMC 80/20 by 
Okidala 


ONLY $279 

Dyna* 12 H Amber .... 

$135 

$ CALL 

Taxan RGB-1 . 

£315 

$ CALL 

Taxan RGB-III hi res , 

£514 


Zenilh RGB hi-res .. . 

1524 


Princeton PGS ht-res . 

£495 


NEC 1203 RGB. 

SSIG 



FLOPPY DISKETTES 

First quality, individual envelopes, original factory boxes of 10. 
5Va diskettes have reinforced hubs, LIFETIME WARRANTY! 

DISKETTE TYPE 


5% r s.s , S.d 
5 Vr s.s.. d d 
5%" d s. d .d 
8 rr s.d , s d 
8 " s.s., d d 
8 rr d s. d d 

Minimum Order 5 boxes. Prices above raffled 5% cash discount Credit cards or purchase 
orders | approved organs aliens ONLY) add 5 P 4. 



NASHUA 

SCOTCH 3-M 

LIST 

SPECIAL 

LIST 

SPECIAL 

$3.55 

$1.49 



4 10 

1.84 

4.20 

1.99 

4.90 

ZJ5 

6.00 

2.99 

4 00 

1.84 



525 

2.25 

5.55 

2.T9 

650 

2.69 

710 

3.49 


This hottest-selling computer 
in Japan can now be yours ■ 
at an unbelievably low price!!! 

Computer with built-in printer, direct- 
address graphics, optional light-pen 
(incl. CP/M, BASIC, WordStar, SpellSiar, 
Mai I Merge, CalcStar) 

Monochrome G„j &r 

LIST SI 995 $1699 ust 53995 only S2349 


NEC PC-8201 Another Immediate hit! 

Weighs only 38 lbs ye! has integral 40 char x 8 line display. 32K ROM - 

Interfaces printers, bar-code reader, cassette 4 Floppies 

List S799 ........ 


vUvS':’ 


16KRAM 

. S629 


SHARP PC-5000 

Revolutionary 
Portable Computer 
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Speech Recognition: An Idea 
Whose Time Is Coming 

Some theoretical and practical aspects of this emerging technology 


Someday machines that recognize 
speech will be commonplace. People 
will talk to computers, typewriters, 
toys, TV sets, household appliances, 
automobile controls, door locks, and 
wristwatches. Each of these speech- 
recognition applications is currently 
being explored; some early forms are 
already on the market, while other 
forms are proving to be beyond our 
current capabilities. In this article, TO 
examine some of the theory and mar¬ 
ket prospects for this exciting and 
elusive technology. 

Having our lives filled with ma¬ 
chines that obey verbal commands 
can transform our views of machines. 
Mechanical devices can take on a 
subtle lifelike quality when given the 
ability to respond to speech. This 
lifelike quality is further amplified 
when coupled with the machine in¬ 
telligence that emanates from per¬ 
sonal computers, arcade games, 
robotics, and household automation 
systems. We continue to be fascinated 
by the evolution of such intelligent 
products, and we probably could not 
reverse this trend, even as visionaries 
warn that well lose our freedom to 
new mechanical life forms. 

Automatic speech recognition is 
generally considered to be the most 
difficult and complex problem in the 


by George M. White 

field of voice processing. Voice syn¬ 
thesis, compression, analysis, en¬ 
cryption, and transmission are all 
more narrowly defined, and all con¬ 
tribute to the solution of the speech- 
recognition problem. Some of the 
world's largest companies (AT&T, 
IBM, Exxon), the U.S. Department of 
Defense, and several universities 
have been developing speech-recog¬ 
nition technology for years without 
the hoped-for degree of success. But 
despite difficulties, steady progress is 
being made. 

In the past 10 years, at least a dozen 
start-up companies have been 
founded explicitly to develop and 
market speech-recognition products. 
Although several have gone out of 
business, about a dozen companies 
plan to be in the market with new 
products in 1984. 

Philosophical Issues 

The specter of Big Brother may not 
be of concern in Western society to¬ 
day, but the evolution of distributed 
intelligence among machines with 
speech-recognition capability certain- 
ly provides the technical base for 
monitoring our activities. In fact, the 
IIS. National Security Agency has 
developed what may be the world's 
most advanced speech-recognition 


algorithms. This system spots key¬ 
words in intercepted verbal transmis¬ 
sions from "unfriendly" nations. 
Currently, it is not likely that such 
techniques would be used for 
domestic surveillance. But speech 
technologists as well as the public 
must be aware of the potential loss of 
privacy. 

Speech recognition is not a typical 
engineering problem. It is a scientific 
Gordian knot. It draws on LSI (large- 
scale integration) and VLSI (very 
large-scale integration) chip design, 
signal processing, acoustic- 
phonetics, natural-language theory, 
linguistics, mathematics of stochastic 
(probability) processes, and com¬ 
puter science techniques. Because of 
its multidisciplinary nature and be¬ 
cause many competent minds have 
pondered the problem for years, we 
should not expect a breakthrough in 
speech-recognition capability. Pro¬ 
gress will be made, but it will be 
evolutionary, not revolutionary. 
Naive enthusiasm from novices in 
the field sometimes leads to pro¬ 
clamations that dramatic progress is 
imminent. Such views fail to consider 
the interdependence of disciplines re¬ 
quired to produce a commercially 
viable product. 

Nearly 15 years ago, a number of 
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companies and engineering organi¬ 
zations predicted near-term success 
in speech recognition. This prompted 
a prominent scientific leader, John 
Pierce, to say that automatic speech 
recognition was the domain of "un¬ 
trustworthy engineers" (see reference 
8) and that we would not have 
speech recognition until we had true 
artificial intelligence (AI). 

Pierce based his critique on the 
observation that normal speech con¬ 
tains many words that are acoustical¬ 
ly ambiguous, and it is only through 
contextual information and knowl¬ 
edge of linguistic constraints that we 
are able to remove the ambiguity 
Because only humans have demon¬ 
strated sufficient understanding of 
the language constructs of spoken 
sentences to use them in a way that 
is unambiguous, Pierce's conclusion 
that fluent speech recognition re¬ 
quires human-like intelligence is 
understandable. 

Today we do have elemental 
speech-recognition systems that 
recognize short utterances. However, 
this does not nullify Pierce's argu¬ 
ment; it is a matter of the type of 
speech to be recognized. When 
fluent conversational speech is in¬ 
volved, a "model of the domain of 
discourse" must be employed, and 
the recognition process is called 
"understanding." This is, by defini¬ 
tion, in the domain of AT Recogni¬ 
tion of short utterances using only 
template pattern-matching tech¬ 
niques is, in current vernacular, "pat¬ 
tern recognition," not "understand- 

In a broader sense, even the sim¬ 
plest forms of speech recognition are 
a part of AI, and AI is spread out in 
the technologies that make up 
modern society The maturation of 
speech recognition and AI has not 
been by intellectual tour de force but 
by a broad-based industrial/technical 
evolution. Key events in this evolu¬ 
tion include the appearance of the 
mass market for home computers, 
VLSI, mass-production techniques, 
and, perhaps, even Pac-Man. Al¬ 
though these are not usually thought 
of in the same context as machine in¬ 
telligence and speech recognition, 
they play a significant role in the 


development of such capabilities, and 
they cannot be ignored by forecasters 
and planners who hope to tell us 
what products will materialize in the 
next few years. 

Success is slowly materializing. To¬ 
day we have adequate machine intel¬ 
ligence to achieve elemental auto¬ 
matic speech recognition (ASR), but 
we are a long way from conversa¬ 
tional speech understanding. 

Definition of Terms 

Automatic speech recognition 
means different things in different 
contexts. Speech-recognition prod¬ 
ucts have been on the market for 
nearly 15 years for isolated ut¬ 
terances. "Isolated utterances" refers 
to words or short phrases spoken 
with pauses between them. "Con¬ 
tinuous speech" refers to normal 
speech without pauses between in- 


Automatic speech 
recognition is the most 
difficult step in the 
voice-processing field. 


dividual words. ASR systems differ 
vastly in technical content, depend¬ 
ing on the type of speech input 
expected. 

Bar isolated-utterance input, a vari¬ 
ety of signal-processing algorithms 
and classification schemes have been 
applied with success. In general, the 
more care and control exercised on 
speech input, the greater the number 
of algorithms that work, because 
there is greater redundancy in the 
acoustic input. To reduce costs, some 
speech-recognition device manufac¬ 
turers specify that speech input is ex¬ 
pected to be carefully enunciated, 
isolated utterances, in a noise-free en¬ 
vironment, from a limited vocabu¬ 
lary and from a "known" talker. A 
known talker is one whose voice 
characteristics have been previously 
analyzed and recorded. Of the many 
techniques employed, few have 
achieved a useful trade-off in cost 
versus resilience to imperfect speech 
input. 

The technology required for trans¬ 
cription of general conversational 


speech far exceeds our current capa¬ 
bilities. Cost-effective, voice-con¬ 
trolled typewriters that accept normal 
speech will almost certainly not be on 
the market this decade. 

The striking difference in technical 
content in speech-recognition sys¬ 
tems has to do with contextual pro¬ 
perties of speech that at first seem 
paradoxical. For example, typically 20 
to 30 percent of the words from tape- 
recorded conversations cannot be 
understood when the words are 
played back individually in random 
order even though every word was 
perfectly understood in the original 
conversation (see reference 9). Thus, 
a word pronounced in conversation 
does not really carry the information 
we normally think it does. The infor¬ 
mation is spread out over several 
words rather than being encoded in 
individual phonemes (a member of 
the set of smallest units of speech), 
syllables, or words. The critical infor¬ 
mation needed to interpret a spoken 
word is not found in the word itself 
perhaps 30 percent of the time. 

The information required to recog¬ 
nize a word in the context of normal 
speech floats on the "ether" of an en¬ 
tire phrase or sentence. Until we have 
intelligent machines that successfully 
extract semantic, syntactic, prosodic 
(stress), and perhaps pragmatic infor¬ 
mation from acoustic waveforms, we 
will not have conversational speech 
recognition by machines. It is safe to 
assume that this will not occur for 
several more decades. But there are 
other forms of speech that are easier 
for machines to recognize. 

Carefully pronounced isolated- 
word utterances contain all the infor¬ 
mation needed for a machine to cor¬ 
rectly recognize them without resort¬ 
ing to AI techniques. The technical 
barriers are more computational than 
theoretical, and, in fact, the more 
carefully pronounced the word, the 
less the computational power re¬ 
quired. For a careful, cooperative 
talker in a low-noise environment, 
the computational power of the 
microprocessors in many personal 
computers is sufficient. But more 
computational power is required for 
multiple talkers, telephone input, 
larger vocabularies, word spotting, or 
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connected speech recognition. 

For example, speaker-independent 
recognition over telephone lines is 
difficult because telephones distort 
speech spectra in a variety of ways. 
The voices of unknown talkers will 
probably have a variety of different 
spectral shapes for the same speech 
sound. Techniques for solving these 
technical problems are known, but 
they are expensive: Verbex, a sub¬ 
sidiary of Exxon, has offered com¬ 
mercial equipment containing spe¬ 
cial-purpose, high-speed computers 
that sell for more than $65,000 to 
recognize digits and a few command 
words over dial-up telephones for ar¬ 
bitrary talkers. 

The Cost Barrier 

Widespread use of Verbex-type 
speech-recognition systems awaits 
dramatic cost reductions. In fact, the 
single greatest problem facing the en¬ 
tire field is the high cost of robust 
recognition capability. 

Significant cost reductions can be 
achieved in at least four ways: 
through large-volume manufacturing 


(economies of scale), faster com¬ 
puters, advances in LSI and custom 
LSI, and algorithm enhancements. 
Activities of many leading firms can 
be characterized by their relative em¬ 
phasis on these approaches. These 
firms will be covered in more detail 
later. 

Only low-cost systems can current¬ 
ly reap the benefits of large-volume 
manufacturing; they can exploit the 
installed base of telephones, personal 
computers, and toys, Milton Bradley 
has pioneered a computer peripheral 
compatible with the TI-99/4A home 
computer that allows you to play 
games using oral commands. Inter¬ 
state Electronics has developed a 
single-chip recognizer that could 
become widely used in a mass- 
produced vechicle, e.g., a toy Verbex 
has developed a bit-slice machine ar¬ 
chitecture to carry out signal process¬ 
ing and pattern matching in its 
speech systems. Nippon Electric, In¬ 
terstate Electronics, Threshold Tech¬ 
nology, and Votan have developed 
specif LSI chips for speech recogni¬ 
tion. Several others, including Intel, 


Harris, American Micro Systems, 
and General Instruments, have 
developed general voice-processing 
chips. Every firm in ASR has em¬ 
phasis on algorithms, but Dragon 
Systems of West Newton, Massachu¬ 
setts, stands out for extraordinary 
achievement and focus on algo¬ 
rithms. 

Algorithms Cut Costs 

Algorithm improvements aimed 
specifically at cost reduction typical¬ 
ly involve search strategies to reduce 
the number of paths that must be 
searched in decision networks. This 
results in an apparent increase in the 
execution speed of the computer. 
Execution-speed enhancements may 
be obtained not only by efficient 
search strategies but also by "precom¬ 
puting" relationship networks that 
might otherwise require random, or 
"exhaustive," search techniques. 

Dragon Systems has made pro¬ 
gress in reducing computation 
through algorithm improvements. 
Dragon's speech-recognition system 
executes on an Apple computer and 
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achieves recognition accuracies com¬ 
parable to those executing on $15,000 
machines without Dragon algo¬ 
rithms. The Dragon system basically 
consists of an 8-bit A/D (analog-to- 
digital) converter board and software. 

How Speech Recognizers Work 

Automatic speech recognizers are 
composed of sound analyzers fol¬ 
lowed by word classifiers, Sound 
analyzers may be nothing more than 
microphones followed by A/D con¬ 
verters (as in the Dragon system). 
More likely, the sound analyzer also 
performs bandpass filtering before 
A/D conversion. Most successful 
recognizers use bandpass filtering as 
the first step in analyzing an ut¬ 
terance. The most elementary and 
widely used approach to utterance 
classification is to form a two-dimen¬ 
sional matrix of the utterance with 
time along one axis and frequency 
energy content along the other. 
Reference matrices, which are gen¬ 
erated for each word during talker 
training, are compared to the matrix 
of unknown utterances. The com¬ 
parison is typically achieved by com¬ 
puting the distance (e.g*, the sum of 
the square of the differences) be¬ 
tween corresponding matrix ele¬ 
ments in reference and unknown 
matrices for all elements in the 
matrices. 

Dynamic Programming 

There is an alternative to the 
matrix-comparison technique of 
classifying utterances known as 
"dynamic programming" Dynamic 
programming has been known to be 
superior for about 10 years. But con¬ 
sumer-oriented commercial systems 
avoid dynamic programming partial¬ 
ly because of the large associated 
computational requirements and par¬ 
tially from lack of understanding of 
the algorithm. 

Dynamic programming offers not 
only superior isolated-utterance 
recognition, but it also opens up the 
possibility of continuous-speech 
recognition. It has been more suc¬ 
cessful in continuous-speech recogni¬ 
tion than any other algorithm, and 
it is used in the world's only com¬ 
mercial continuous-speech recogni¬ 


tion systems. 

The dynamic programming pro¬ 
cess computes many more combina¬ 
tions of time alignments between ref¬ 
erence and unknown utterances than 
the static-matrix match just men¬ 
tioned. In fact, its straightforward ap¬ 
plication increases the computation 
burden by a factor of 100. However, 
efficient search-path pruning algo¬ 
rithms can potentially (on the aver¬ 
age) reduce the computational bur¬ 
den to the level required for matrix 
comparison. Recent cost reductions 
in commercial continuous-speech 
systems have cut costs by factors of 
two to five, and these cost savings are 
due directly to improved search 
strategies for dynamic programming. 

One of the first steps in classifying 
an utterance is to convert it to a string 
of "phone units" (elementary sound 
units). This can be achieved by sam¬ 
pling the speech at a constant rate, 
e,g,, 100 times a second. Alternative¬ 
ly, the speech is segmented into 
syllable-sized units by monitoring 
changes in energy or spectral con¬ 
tent. 

The problem with these ap¬ 
proaches is that the number of time 
intervals or number of syllable seg¬ 
ments usually varies from utterance 
to utterance. Talkers do not reliably 
reproduce segment durations or pro¬ 
nounce all the syllables in words. 
(Even if words were pronounced 
reliably, speech systems could not 
reliably segment the speech without 
simultaneously classifying the seg¬ 
ment.) Therefore, the problem of 
variability in number of segments is 
inherent, and any successful classi¬ 
fication scheme must deal with this 
variability. Dynamic programming 
provides an approach to handling 
this variability. 

For example, suppose that the ut¬ 
terance "six" is segmented by a 
scheme that produces six segments: 
"ssiixs." Furthermore, suppose the 
correct reference template is "ssixxss." 
Dynamic programming determines 
how to "time-align" the segments of 
reference and the unknown utter¬ 
ances. 

The first step is to measure the 
speech sound similarity between alt 
segments in the unknown and all 



Flip the pages. You see PC modem cards with 
fewer features advertised for as much as 
$599. Up until now that's how much it cost to 
make a modem capable of transmitting at 120 
characters per second (1200 baud). It doesn't 
take a computer to figure out the savings in 
phone line charges when you communicate 
four times faster than the 30 character per 
second modems (300 baud). Now you can have 
the solution to your communication needs at 
an affordable price. 

SEE HOW THEY WORK 

You can imagine how precise the components 
have to be to convert tones over a phone line 
into 120 characters every second. Precision 
equates to cost. With the advent of the mass 
market in personal computers the economies 
of scale drove the costs of manufacture down, 
but did not effect the precision required. The 
technology used is called "analog filtering '. It 
is the process of sending (modulating) and 
receiving (demodulating) tones with perfect 
pitch. A lot of adjusting, noise suppression, 
and a little magic is required. Real expensive. 
Some use lots of chips and filters (known 
discrete components). The latest rage is LSI 
(Large Scale Integration) technology. Which es 
the same old analog stuff condensed onto 
fewer chips. 


A MEW IDEA 

We took a different approach. Through the use 
of four microprocessors the tones are chopped 
up dig ita Ity and measu red m i II ions of times per 
second, eliminating the need for analog cir¬ 
cuitry. Two microprocessors do the modulating, 
two the demodulating. The chips are program¬ 
med to emulate the 103 (30 characters per 
second) or 212 (120 characters per second) 
standards and determine the correct speed 
automatically. It's a proven technology that 
provides outstanding performance. Best of all, 
it's inexpensive and reliable. 


ADVANTAGE #1 

Digital Signal processing 
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AN ASYCHRONOUS 
ADVANTAGE 

The modem board is addressed in 
the software as COM1 or COM2 
and we have a handy little option 
you ought to consider. If you 
would like to use the asynchron¬ 
ous communications port when 
your modem is not in use, we will 
add a connector and the neces¬ 
sary circuitry for just $20. This 
saves you the hundred bucks or 
so you would spend for another 
async card and saves a valuable 
slot. It can be configured as 
C0M1 or COM2 and works just 
like IBM's does. 


THIN IS IN 
|plugs into your IBM PC or XT and occupies 
ny one slot since it is just 1/2 of an inch 
hick, This is made possible by using a 
peciaf speaker which is just 1/8" talk 
jmpeting brands either use a conventional 
bne type speaker, or they just skip the 
beaker altogether. Some modems also 
ave large transformers which allow rob 
hluable space. 


LET'S TALK SOFTWARE 

Our modem is 100% compatible with the 
Hayes software commands so you can use 
any of the popular communications pack¬ 
ages like IBM's Asynchronous Communi¬ 
cations Support, CrossTa!k r Transend, or 
PC Modem. We go one better than the 
competition. We include PC-TALK III. PC 
WORLD magazine referred to it as ' the 
benchmark that other PC communications 
packages are measured against," It stores 
phone numbers, handles setting the 
modems characteristics, saves to disk files, 
transmits from disk files, even binary files. 
You can program up to forty keys to have 
things like passwords and log-on infor¬ 
mation be entered when you hit them, And 
to make sure data is sent and received 
accurately, the XMODEM protocol detects 
errors caused by poor line quality and 
automatically retransmits the data. 

WHY BUY PROM US 

Because besides having the best product 
on the market, we stand behind it and you. 
You get factory direct technical support 
after the sale. If at any time during the one 
year warranty period your modem should 


PC 212A/1200: 


GENUINE BREAKTHROUGH 


require service, we will fix or replace it 
within 48 hours. Notice also there are no 
hidden charges in our price. Nothing extra 
for credit cards or COD charges. We even 
pay UPS shipping. If you still are not 
convinced, and are ready to buy another 
brand of modem, ask them if they will take 
our acid test. 

THE ACID TEST 

Qubie' gives you a 30 day satisfaction 
guarantee on your modem If you are not 
completely satisfied we will refund the 
entire amount of your purchase including 
the postage to return it. If you can, get 
anyone selling one of our competitor's 
products to give you the same guarantee. 
Buy any modem you like and return the one 
you don't like. We know which one you will 
keep. 


NO CORNERS CUT 

\Je included every feature you would want 
a modem card. It s FCC registered for 
lirect connection to your modular phone 
pck with the cord which is included. There 
a separate modular jack for your tele¬ 
hone or you can listen through the onboard 
weaker. The autodialer works on rotary 
les, tone lines, or a combination of both, 
id will pause for use with Sprint or MCI. It 
lull work in originate or auto-answer 
podes. A separate microprocessor, a Z8 r 
ontrols all the functions. 


□VANTAGE #2 

ptional external serial port connector 


ADVANTAGE #3 

Just one slot in PC or XT 


ORDER TODAY 

It's easy to order by mail or by phone. 

BY PHONE: Call us and one of our 
sales staff can answer any questions 
you have and take your order. Have your 
Visa or Mastercard number handy when 
you call, 

(805) 987-9741 

BY MAIL: We need your name and 
Street address, daytime phone number, 
how many modems you want, and 
whether your computer has single or 
double sided drives. 

VISA & MASTERCARD 


3299 includes: PC 212A/1200 auto¬ 
dial modem card, PC-TALK III software, 
cord to connect to modular phone jack, 
and manual. 1 year limited warranty. 

Optional: Connector and circuitry to use 
serial port for another serial device $25, 

SHIPMENT 

We pay UPS surface charges, UPS 2 day 
air service add $5 extra. Credit card or 
bank check orders shipped next day, 
(Personal checks take 18 days to clear) 

QUBIE' 

4809 Calle Alto Camarillo, CA 93010 


Pini 




























Introducing 
the Freedom 200. 

No other VDT gives you| 
more, for less. 


i 


For only $745, the Freedom 200 
ives you more user-relevant 
"unctions and optimized ergonomic 
features than any other standard VDT| 

You get 106 keys, clustered for 
maximum user efficiency. 

Plus 10 user-programmable 
non-volatile function keys (256 bytes | 
worth) for a host of applications* 

Plus 11 cursor control keys, 
including tab by word for easy 
editing. 

Plus flexible non-volatile set-up 
modes, full page or status line, to 
easily configure your terminal exactly 
the way you want it. 

Plus user-definable smooth 
scrolling regions, with selectable 
scroll rates. 

Plus split-screen capability. 

Plus 128 ASCII characters, with 
86 extended graphic characters for 
forms creation. 

Plus non-embedded attributes 
(visual and data entry). 

Plus double-high/doublc-wide 
characters. 

Plus programmable answerback 
message for enhanced security. 

Plus programmable time out, to 
prolong the life of your screen. 

Plus easy serviceability, and 
space for ada-on boards. 

Plus two-page standard memory I 
in emulation modes and one-page 
memory in native mode, with 
additional memory optional. 

Plus 8 foreign character sets. 
PlusTeleVideo 950 and Lear 
Siegler ADM 31 emulation. 

Plus more. 

To find out more, contact your 
local Liberty dealer or distributor. 

Or call Liberty direct. 
(415)543-7000. 

No other VDT gives you more, 
for less* 


D LIBERTY 


O Liberty Electronics 1984. 
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Figure 1; A speech-sound similarity matrix, 
Q(i,j), containing scon’s for comparing sounds 
in reference and unknoum utterances. 


$(2,1) = 0(2,1) + 5(1,1). The pre¬ 
vious computations were simple 
because there was only one way to 
move from 5(1,1), But now, for the 
first time, S(i,j) location can be 
reached from more than one precur¬ 
sor, namely 5(2,2) can be reached 
from 5(1,1) or 5(2,1) or 5(1,2). 
Therefore, 

S(2,2) - Q(2,2) + MIN [S(l,l), 
5(1,2), 5(2,1)] 
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Figure 2: A dynamic programming matrix, 
S(i f j), containing the accumulated scores begin¬ 
ning at $(2,2) and ending at S(i,j). The lines con¬ 
necting matrix entries shoiv the optimal path 
linking segments in unknown and reference. 
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Figure 3; The time alignment of unknown and 
reference utterances. 


segments in the reference utterance. 
The results are entered into a speech- 
sound similarity matrix shown in 
figure 1. 

The problem can now be restated 
as follows: what is the path from the 
lower left-hand corner to the upper 
right-hand corner that produces the 
lowest value? The allowable paths can 
be constructed from horizontal, ver¬ 
tical, or diagonal moves. The 
dynamic programming solution is to 
evaluate S(7,6), where 

S(i,j) = Q(tj) + MIN [S(i- l,j), 

S(Lj-l), 

Note that to evaluate 5(7,6), other 
values of S must be computed first. 
So we begin with S(l,l) = Q{1,1); and 
then 5(1,2) = Q{1,2) + 5(1,1); S{1,3) 
= Q(l,3) + 5(1,2); etc., until the first 
row of an S(i,j) matrix is computed. 
Then we move to the second row. 


In this example, S(2,2) = 2. The com¬ 
pleted matrix is shown in figure 2. 
Note that the overall score for the 
match is 3, [5(7,6) “ 3]. The optimal 
time alignment is shown by the lines 
in figure 2, The lines are put in as a 
final step, backtracking from S(7,6) to 
5(1,1). 

The time alignment indicated by 
the lines is illustrated in figure 3. 

This same approach can be used in 
"word spotting." In this application, 
the beginnings and endings of words 
are unknown. The matrices Q(i,j) 
and S(i,j) become longer, as long as 
an entire sentence. The top row of the 
matrix S(i,j) is monitored for a dip in 
scores. If a dip occurs, the word has 
been "spotted" or identified. Note 
that in figure 2 the scores along the 
top row are high until the last two en¬ 
tries [5(7,6)] are reached. If the matrix 
were extended to the right (because 
there were other words rather than 
silence), then the scores for the top 
row would become large again. Yet 
the matrix would reveal that "six" 
had been spotted because the scores 
would have dipped briefly from an 
average of approximately 18 to 3. 

Dynamic programming and related 
mathematical optimization tech¬ 
niques are of exceptional significance 
to automatic speech recognition. 
More than any other single intellec¬ 
tual tool, it has enabled speech 
classifiers to progress beyond short 
simple words to handle longer 
words, phrases, and sentences. 
Dynamic programming was inde¬ 
pendently developed with minor 
variations in at least three different 
fields: operations research, commu¬ 
nications theory, and in mathematics 
as a first-order Markov process (see 
references 2, 3, and 12). None of 


these original formulations was for 
speech applications. 

What's Available Now? 

Table 1 shows the product names 
and identifies the manufacturers of 
products on the market in 1983 that 
are expected to be available in 1984, 
Note that these products are not in¬ 
tended for consumers but, rather, for 
industrial applications. The industrial 
applications are typically "hands- 
busy 7 ' activities involving inspections 
usually associated with quality con¬ 
trol (for example, on an assembly line 
or in a laboratory in conjunction with 
entering data gathered using micro¬ 
scopes). The variety of applications 
is extraordinary, although the num¬ 
ber of applications appears small. 
Other examples include flight-train- 
ing simulators for entering a limited 
set of command words, baggage/ 
parcel sorting, voice control of 
machine tooling, and home-appli¬ 
ance control by personal computers. 
They have occasionally been used for 
educational applications. 

Connected speech recognition is 
essential for some applications such 
as zip-code reading for parcel sorting 
by the United States Postal Service. 
Note that there are only three manu¬ 
facturers of continuous speech sys¬ 
tems. 

It appears that the exciting new de¬ 
velopments to watch in 1984 will 
come from Nippon Electric Corpora¬ 
tion (NEC), Dragon Systems, Voice 
Control Systems, Interstate Elec¬ 
tronics, and possibly Asulab, NEC is 
exciting for two reasons: first, the 
company has an extraordinarily good 
continuous-speech recognition sys¬ 
tem for vocabularies of up to 120 
words for users who have trained the 
system (around $2000); and second, 
NEC's lower-performance three-chip 
set will soon be available, recogniz¬ 
ing 128 words of isolated utterances 
for talkers who have trained the sys¬ 
tem (estimated at $35 per chip set in 
large quantities). This chip set, avail¬ 
able on an OEM (original equipment 
manufacturer) basis to American 
manufacturers, should make speech- 
recognition technology widely avail¬ 
able for isolated utterances. 

Dragon Systems has developed al- 
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MVP-FORTH 

Stable - Transportable - Public Domain - Tools 
You need two primary features in a software development package a 
stable operating system and the ability to move programs easily and 
quickly to a variety of computers MVP-FORTH gives you both these 
features and many extras. This public domain product includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book 'Starting FORTH r The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP-FOftTH products will 
simplify the development of your applications 

MVP Books - A Series 

□ Volume 1, Alt about FORTH by Haydon. MVP-FORTH 

glossary with cross references to fig-FQRTH, Starting FORTH 
and FORTH-79 Standard 2™ Ed $25 

□ Volume 2 , MVP-FORTH Assembly Source Code Includes 

CP/M* . IBM-PC* . and APPLE® listing for kernel $20 

Volume 3> Floating Point Glossary by Springer $10 

^ 2 # □ Volume 4, Expert System with source code by Park $25 

□ Volume 5, File Management System with interrupt security by 

* Moreton $25 

MVP-FORTH Software - A Transportable FORTH 

□ MVP-FORTH Programmers Kli including disk, documen¬ 
tation, Volumes 1 & 2 Of MVP-FORTH Series (All About 
FORTH , 2™ 1 Ed & Assembly Source Code), and Starting 
FORTH Specify □ CP/M. □ CP/M 08, □ CP/M + . I 3 APPLE, 

□ IBM PC, □ MS-DOS. □ Osborne. □ Kaypro, □ H69/Z89 

□ Zt 00, □ Tl-PC, □ Micro Decisions, D Morthstar. 

□ Compupro. □ Cromanco $150 


THE FORTH SOURCE 


tm 


□ MVP-FORTH Cross Compiler for CP/M Programmer's Kit, 

Can also generate headerless code for ROM or target 
CPU $300 

Hi MVP-FORTH Meta Compiler for CP/M Programmers kit. Use 

for applicatons on CP/M based computer Includes public 
domain source $150 

Ll MVP-FORTH Fast Floating Point includes 9511 math chip on 
board with disks, documentation and enhanced virtual 
MVP-FORTH for Apple ll and lie, $450 

C MVP-FORTH Programming Aids for CP/M. IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, and translating. $i 50 


□ MVP-FORTH by ECS for IBM-PC or ATARI® 
screen editor. License required. 


Siandalone with 
$100 


□ MVP-FORTH by ECS for IBM-PC or ATARI. Wilh color 
animation, mu IU tasking sound, utilities, and license. 


$175 


C MVP-FORTH Professional Application Development System 
(PADS) for IBM-PC, or APPLE A three level integrated system 
with complete documentalion. Complete system $400 

□ MVP-FORTH Expert System for development of knowledge- 
based programs for Apple, IBM. or CP/M $80 

I ! MVP-FORTH File Management System (FMS] with interrupt 
security lor IBM, Victor 9000. or CP/M $200 


FORTH DISKS 

FORTH with editor, assembler, and manual 


FORTH MANUALS, GUIDES & DOCUMENTS 


□ 

APPLE by MM 

$100 

□ NOVA by CCI 8" 

DS/DDS150 

□ 

□ 

APPLE by Kuntze 

$90 

□ ZfiO by LM 

$50 


□ 

ATARI'”' valfORTH 

$60 

□ 8086/88 by LM 

$100 

□ 

□ 

CP/M* by MM 

$100 

□ VIC FORTH by HES. VIC20 


□ 

HP-85 by Lange 

$90 

cartridge 

$50 


* D 

HP-75 by Cassady 

$150 

□ C64 by HES Commodore 64 


IBM-PC - by LM 

$100 

^P^carl ridge 

$80 



F-Floatlng Point, G-Graphics, T-TutoriaL 
Chip Supporl, MT-MuHhTasking, X-Other 


C Extensions for LM Specify 
IBM, 280. or 8086 
□ Software Floating 


Enhanced FORTH with 
S-Sland Alone. M-Math 
Extras, 79-FORTH-79 

□ APPLE by MM, 

F, G. & 79 $140 

□ ATARI by PNS, F.G, & X $90 

□ CRJM by MM. F & 79 $140 

□ Apple, GraFORTH by I $75 

□ Multi-Tasking FORTH by SL 

CP/M, X & 79 $395 

□ TRS-SO/I or III by MMS 

F, X, & 79 $130 

Timex by FD. tape G,X, 

& 79 $45 

^ : I Victor 9000 by DE.G.X $150 

□ fig-FQRTH Programming Aids for decompiling, callfinding, 

and translating CP/M. IBM-PC. Z80. or Apple $150 

CROSS COMPILERS Allow extending, modifying and compiling for 
Speed and memory savings, can also produce ROMable cede •Requires 


$150 

$50 

$125 


) 




Point 

□ 8087 Support 

$100 


(IBM-PC or 8086) 

□ 9511 Support 

$100 

□ 

(ZSQor 8086) 

□ Color Graphics 

$100 

□ 

(IBM-PC) 

P Daia Base 

$100 

□ 

Management 

$200 


Requires LM FORTH disk 

□ 


FORTH disk. 




O CP/M 

$300 

O IBM- 

$300 

D 8086* 

$300 

□ 280* 

$300 

D North star* 

$300 

P Apple 11/11 + 

$300' 


& 


ALL ABOUT FORTH by 

Haydon, See above $25 

FORTH Encyclopedia by 

Derick & Baker 
Prog rammer's manual to fig- 
FQRTH with FORTH-79 
references. Flow charted. 2 nd 
Ed $25 

Understanding FORTH by 
Reymann $3 

FORTH Fundamentals, Vol. 

I by McCabe $16 

FORTH Fundamentals, Vol 

II by McCabe $13 

Beginning FORTH by 
Chirlian $17 

FORTH Encyclopedia 
Pocket Guide $7 

And So FORTH by Huang A 

college level text, $25^ 

FORTH Programming by 

Scanlon $17 

FORTH on the ATARI by E. 

Floegel $8 

Starting FORTH by Brodie 
Best instructional manual 
available (soft cover) $18 

Starting FORTH (hard 
cover) $23 

68000 fig-Fdrlh with 
assembler 


■^3 


FORTH COMPUTER 
P Jupiter Ace 

□ 16K RAM Rack 

□ 48K RAM Pack 
Kay to vendors: 

CCI Capstone Computing Inc. 
DE Dai-E Systems 
FD Forth Dimension 
1 Insofl 

LM Laboratory Microsystems 


$25 •'Vickers 

Installation Manual lor fig-FORTH, 


□ 1980 FORML Proc. $25 
1981 FORML Proc 2 Vol $40 

P 1982 FORML Proc, $25 

□ 1981 Rochester FORTH 
Proc. 

O 1982 Rochester FORTH 
Proc. 

1983 Rochester FORTH 
Proc. 

□ A FORTH Primer 
C Threaded Interpretive 

Languages 

□ METAFORTH by 

Cassady 

□ Systems Guide to fig- 
FORTH 

□ Invitation to FORTH 
O PDP-11 User Man. 
t) FORTH-83 Standard 

□ FORTH-79 Standard 
FORTH-79 Standard 
Conversion 

□ Tiny Pascal fig-FORTH 

□ NOVA fig-FORTH by CCI 

Source Listing $15 

NOVA by CCI User's Manual 
includes editor, assembler, 
and utilities $25 

□ ^ Jupiter ACE Manual by 

$15 


$25 

$25 

$25 

$25 

$23 

$30 

$25 

$20 

$20 

$15 

£15 

$10 

$10 


$15 


MM MicfoMolion 

MMS Miller Microcomputer Services 
NS Nautilus Systems 
PNS Pink Noise Studio 
SL Shaw Lfrbs 

Ordering Informal tom Check, Money Order (payable to MOUNTAIN VIEW PRESS. 
INC.). VISA. MasterCard, American Express. CODrs $S extra. Minimum order $15. 
No billing or unpaid PO'S California residents add sales tax Shipping costs in US 
Included in price Foreign orders, pay in US funds on US bank, include lot handling 


Source Listings of fig-FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation Each $15 

□ 1802 □ 6502 □ 6800 □ AlphaMicrO 

□ 0080 [ I 8086/88 □ 9900 □ APPLE II 

□ PACE D 6809 □ NOVA □ PDP-1 I/LSI-11 

□ 68000 □ Eclipse □ VAX □ Z80 

and shipping by Air. £6 for each tlem under £25, St 0 lor each item between £25 and 
£99 and £20 for each item over S1QD. AH prices and product subject <o Change or 
withdrawal wilhoul nokce. Single system and/or angle user license agreement 
required gn some products DEALER & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 


220 BYTE January 1964 


Circle 260 on Inquiry card. 












Approximate 


Speaker 

Approximate* 

Manufacturer 

Product 

Price 

Speech Type 

Independence 

Vocabulary Size 

Dragon 

Mark II 

$500 

Isolated word 

Yes 

32-300 

Scott Instruments 

Shadow/VET 

$1000 

Isolated word 

No 

80 

Interstate 

VRT 300 

$1100 

Isolated word 

No 

80 

Nippon Electric Corporation (NEC) 

SR 100 

$2000 

Continuous speech 

No 

120 

Votan 

V 5000-A 

$6000 

Isolated word 

No 

256 

Interstate 

VRT 101/3/11 

$5000 

Isolated word 

No 

80 

NEC 

DP 200 

$15,000 

Continuous speech 

No 

150 

Verbex 

3000 

$20,000 

Continuous speech 

No 

120 

NEC 

SR 1000 

$60,000 

(variable) 

Isolated word 

Yes 

20 


Table 1: The. commercial speech-recognition products suitable for industrial use ♦ Note that continuous speech and speaker independence correlate 
with higher cost. The prices and vocabulary sizes of systems are rounded to fall into general groupings . 


gorithms that it is prepared to license. 
The company's work represents a 
breakthrough in algorithm develop¬ 
ment, which has major implications 
for the entire field. These algorithms 
could enable the world's most cost- 
effective speech-recognition devices 
to be developed. They have demon¬ 
strated performance superior to sys¬ 
tems costing over $15,000. 

Voice Control Systems (VCS) has 
developed a time-domain, low-cost 
(requiring an 8-bit microprocessor 
such as a 6502), speaker-independent 
recognition scheme that it is licens¬ 
ing for a modest fee. This system is 
potentially less expensive than those 
of NEC or Dragon, but its vocabulary 
is limited to only 10 to 20 words at a 
time. On the other hand, the speaker 
independence of the VCS system 
makes it much more appealing as a 
consumer product, which ultimate¬ 
ly may open possibilities for cost 
reduction and development of addi¬ 
tional applications. 


Finally, Asulab, of Neuchatel, 
Switzerland, is developing a wrist- 
watch speech-recognition device. 
This will be an extraordinary tech¬ 
nological achievement as well as an 
interesting consumer device. The sys¬ 
tem will be speaker-dependent (that 
is, it must be trained before use) and 
is capable of recognizing only 15 
words spoken in isolation. It will be 
used to set the time, alarm, stop¬ 
watch function, and other standard 
timepiece operations. 

Interstate Electronics Corporation, 
the oldest and probably one of the 
most successful speech-recognition 
companies in the United States, has 
produced a speech-recognition chip 
that enables speaker-independent 
isolated utterances suitable for con¬ 
sumer products, including toys. After 
an initial tooling charge, quantities of 
100,000 or more cost $5.50 per chip. 
This system enjoys an 85 to 90 per¬ 
cent accuracy level and is capable of 
recognizing a 16-word vocabulary. 


Summary 

Automatic speech recognition is an 
old idea that has fascinated re¬ 
searchers for a quarter of a century 
and frustrated attempts at commer¬ 
cialization for 15 years. During these 
years, important progress has been 
made in pattern matching through 
dynamic programming, in cost 
reduction through LSI (and VLSI) 
chips, and in voice processing 
through signal-processing theory and 
VLSI. Commercial potential is final¬ 
ly becoming realizable. 

The concept of talking to machines 
instead of keystroking input has con¬ 
siderable appeal to the buying public. 
Market forces will prevail, and, I 
believe, speech-recognition products 
will literally invade our lives within 
a decade or two. In the near term we 
will see speech-recognition periph¬ 
erals for computers, later as con¬ 
sumer novelties (such as voice- 
controlled watch/calculators), and 
eventually as telephone controller/ 



YouL-Simple- Solution 


467 Hamilton 


DATA TRANSFER PROBLEMS? 


is 


Requires 8" floppy drive. 
{415)324-9114 TWX: 910-370-7457 
Avenue. Suite 2 r Pafo Alto, Calif. 94301 


REFORMATTED Diskette Conversion Software 


* Avoids serial communication protocols, 

* Needs only one system to transfer data. 

* Converts source code and data files. 

* Allows 2-way transfer 

* Quick, reliable, and inexpensive. 


MkttiTctll 


F sports 


VERSIONS 

Runs On 


Reads/Writes 

CP/M 


—►IBM 3740 

CP/M 


-►DEC RT-11 

CP/M-8G' 

IBM 3740 

CROMIX 


—►□EC RT-11 

DEC RT-11 

-►CP/M 

MS-DOS' 

IBM 3740 

TRSDOS II 


—►CP/M 

TRSDOS II 


—►DEC RT-11 

PRICE 


$249 *$350 


Circle 254 on inquiry card. 
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Letter Quality 

Say goodbye to correspondence quality and hello to S’ancAj font's 
high-resolution proportionally spaced, letter quality 
fyfvrd. provides fonts in sizes from 8 to 40 points; styles include 
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Create Your Own Characters 

You can use over 30 font sets in the 3^rd package and 

furthermore, can create any new characters or logos you like, up 
to I inch by 1 inch. A database of over 1500 characters is 
included that makes it possible to print foreign languages and 
mathematical notations. 

Font Style Samples 
■miii medium large Bold Itahc 

Sans Serif ©16 iEnglialj 

Numerous Applications 

3awc*j 3&rd customers, numbering in the thousands, are 
constantly discovering new applications 

• Business and personal letters 
» Custom forms, invoices, labels, signs 

• Foreign Languages 

• Mathematical Notation, Greek 
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• Articles for publication 
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• Complete manuals 
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• Invitations, place cards 

(This ad was printed on an Epson MX-60 printer Call For an actual sample.) 
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dialers and voice-actuated type¬ 
writers. In the broader sense, speech 
recognition is part of the general 
evolution of machine intelligence* It 
depends on the same fundamental 
technology as AI and provides the 
link that will bring us closer to our 
bright new machines. ■ 
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Using Natural-Language 
Systems on Personal 
Computers 

Your computer may speak English in 1984 

by Jane Eisenberg and Jeffrey Hill 


In boardrooms, managers' offices, 
secretarial pools, and hallways of cor¬ 
porate America, the role of computer 
technology is being reexamined. 
With the advent of personal com¬ 
puters, people no longer stand in awe 
of the machines or accept that the 
high priests of data processing must 
always intercede in the everyday use 
of the technoiogy by knowledge 
workers. 

A common refrain in these en¬ 
claves is, "Will computers ever under¬ 
stand English?" Indeed, the promise 
of the "computer revolution" seems 
to hinge on the machine's ability to 
speak the language of people, not the 
reverse. In George Orwell's 1984, if 
you remember, the computer-con¬ 
trolled apparatus of Big Brother had 
mastered the skill; in fact, it under¬ 
stood everyday conversation all too 
well. 

The little-understood field of Arti¬ 
ficial Intelligence (Al) may be the key 
to the eventual scaling of the human- 
computer communication hurdle. Al 
researchers avow that natural-lan¬ 
guage query systems are an econom¬ 
ically approachable reality in the year 
ahead. 

In the following pages, we'll dis¬ 
cuss some of the ways in which 
natural-language query systems will 
change the way that people and per¬ 


sonal computers interact. 

What Is a Natural-Language 
System? 

Imagine yourself in the middle of 
trying to hang a picture. You're stand¬ 
ing on a ladder and want your assis¬ 
tant to hand you a hammer. But in¬ 
stead of simply being able to ask for 
the hammer, you have to stop, get off 
the ladder, write a small program, 
debug it, and then run it in order to 
get the hammer 

Sound ridiculous? Yes, but that's 
exactly what most people face when 
they need to get information from 
computers. To make matters worse, 
most people don't know the "foreign" 
language of computers. 

In fact, we humans take for granted 
our unique capability to communi¬ 
cate with each other in a common 
language. The languages people 
speak are called natural languages . A 
natural-language (NL) system is one 
that allows a person to interact with 
a computer by using the same lan¬ 
guage he uses to interact with an¬ 
other person. Such a system deals 
with the richness of English as 
people use it—along with all its am¬ 
biguities—and forgives the typical 
ungrammatical English that most 
people use in everyday communica¬ 
tion. The NL system must handle 


commonplace events such as mis¬ 
placed modifiers, dangling par¬ 
ticiples, and sentence fragments. 

The most obvious advantage of a 
natural-language system is that 
people do not have to be trained in 
a programming language to use a 
computer. Given the large potential 
number of users of information and 
the relatively small number of people 
who know formal systems, this is of 
key importance. There is another 
often overlooked advantage—it can 
be much easier to express a request 
in natural language than in a formal 
language. For example, figure 1 
shows the same request phrased in 
both natural English and in the syn¬ 
tax of an "English-like" program com¬ 
mand language. At a glance, it is easy 
to see how much simpler the English 
query is to understand, but what sur¬ 
prises many people is the discovery 
that the English query is shorter than 
the corresponding formal query. 

The underlying reason for this con¬ 
ciseness is that a natural-language 
system dues much more than simply 
understand the syntax of the lan¬ 
guage. The system derives much of 
its usefulness from its understanding 
of the semantics of natural language. 
The NL system maps the concepts 
expressed in words onto underlying 
concepts that computers can deal 
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Figure 1: A comparison of English (a) and "English-like" (b) queries. 


with. In later examples, we will see 
many instances in which the ability 
of the system to map high-level con¬ 
cepts gives the natural-language sys¬ 
tem a considerable edge over any for¬ 
mal system. 

We'll look briefly at the history of 
natural-language processing to see 
how it developed from a research 
area into a practical, mainframe data¬ 
base query tool. Then we'll examine 
how natural-language processing fits 
into the personal computer environ¬ 
ment and compare its use with other 
methods of communicating with 
computers. 

The History of Natural-Language 
Processing 

Natural-language systems evolved 
from research into Artificial Intelli¬ 
gence, whose goal is to understand 
human intelligence well enough to 
produce machines that exhibit intelli¬ 
gent behavior. Understanding natural 
language was one of the earliest areas 
of AI research, since it was clearly a 
unique example of human intelli¬ 
gence* 

The first AI work on natural lan¬ 
guage was in the area of machine 
translation (MT), using (then) new 
methods of syntax analysis, devel¬ 
oped for understanding computer 
languages (as in context-free gram¬ 
mars, where language components 
are defined independent of the con¬ 
text in which they are used. These 
grammars use recursive definitions, 
i.e., an < unsigned integer> is de¬ 
fined as a < digit >, or as an 


< unsigned integer > followed by a 

< digit > ). It was quickly apparent 
that these "syntactic" based systems 
were not up to the job. The anecdotal 
climax of this early machine-transla¬ 
tion effort was a system that trans¬ 
lated the English sentence "The spirit 
is willing but the flesh is weak" into 
a Russian sentence whose literal 
reading was 'The vodka is strong but 
the meat is rotten," 

Since understanding natural lan¬ 
guages depends upon better ways of 
representing semantic information, 
research switched from the MT effort 
to "question-answering systems/' 
These systems use a knowledge data¬ 
base to understand and answer ques¬ 
tions posed in English* One of the 
earliest such systems was the Base¬ 
ball program (reference 4), which 
contained a database of statistics for 
one major league season. This re¬ 
search phase culminated in the early 
1970s with two prototype systems, 
both based on the notion of "pro¬ 
cedural semantics," in which the 
meaning of words and concepts is 
broken down into tasks and subtasks. 
The Lunar system of Woods (refer¬ 
ence 5) could respond to English 
questions about the data analysis of 
the Apollo XI moon-rock samples 
(see figure 2), Winograd's SHRDLU 
system (reference 3) interpreted 
English sentences to control the 
movements of a simulated one-arm 
robot (see figure 3). Both of these sys¬ 
tems contained extremely sophisti¬ 
cated theories of language* Both sys¬ 
tems could parse more sentences 


than they could understand, but in 
their limited application domains 
they were quite impressive. 

Clearly, more research into seman¬ 
tic representation was required to 
produce systems capable of under¬ 
standing the range of English that 
people routinely use. Most of the re¬ 
search work in AI today is concerned 
with finding better representation 
schemes for knowledge, (For a more 
detailed history of natural-language 
processing research, see reference 2.) 
However, a great deal had been 
learned about the structure of natural 
languages (particularly English) and 
about ways for representing and ap¬ 
plying the semantics of a limited do¬ 
main. But was there a practical use 
for such systems? Woods's work with 
the Lunar system clearly suggested 
database query as a promising area* 
But three problems had to be solved 
to make this technology commercial¬ 
ly viable: 

1. Robustness. These systems were 


How many breccias contain oil vine? 

What are they? 

Do any samples have greater than 13 per 
cent aluminum? 

What are those samples? 

List K/RB rations for breccias* 


Figure 2: Sample questions interpreted by 
Woods's Lunar system. 
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Pick up a big red block. 

OK. 

Grasp the pyramid. 

I DON'T UNDERSTAND WHICH PYRAMID YOU MEAN. 

Find a block which is taller than the one you are holding and put it into the box. 

BY TT I ASSUME YOU MEAN THE BLOCK WHICH IS TALLER THAN THE ONE I 
AM HOLDING. 


What does the box contain? 

THE BLUE PYRAMID AND THE BLUE BLOCK. 


Figure 3: A sample dialogue with Winograd's SHRDLU system. 


What is the pyramid supported by? 
THE BOX, 

How many blocks are not in the box? 
FOUR OF THEM. 


very sensitive to small errors in 
typing and grammar. A commer¬ 
cial version needs to forgive minor 
user mistakes, 

2. Environment, The natural-language 
research systems were largely writ¬ 
ten in LISP, the common language 
of the A1 research community. The 
"databases" used were home-brew 
systems developed especially for 
the natural-language system that 
used them. To be commercially 
viable, natural-language database 
query systems would need to run 
on standard commercial hardware, 
in a standard language, and take 
advantage of the technology devel¬ 
oped in commercial database-man¬ 
agement systems (DBMSs), 

3. Portability, The most serious prob¬ 
lem of the research systems was 
the "customization" cost. To adapt 
one of these systems to a new 
database typically takes a man- 
year of effort by an experienced AI 
researcher. 

In 1975, Artificial Intelligence Cor¬ 
poration began work to produce a 
commercially viable natural-language 
database query system by concentrat¬ 
ing on solving these problems, AJC's 
product. Intellect, is a robust, por¬ 
table natural-language system that 
runs on IBM mainframe computers 
(see the text box on page 230 for a 
description of Intellect). It interfaces 
to most of the popular mainframe 
DBMSs. Intellect was the first suc¬ 
cessful commercialization of AI tech¬ 
nology. 


Use on Mainframes 

The most widespread use of natu¬ 
ral-language systems today is to pro¬ 
vide the ability to query the contents 
of a database in free-form English, 
The first generation of commercial 
natural-language systems required 
mainframe computers with large 
amounts of storage and processing 
power. In addition, the development 
and refinement of natural-language 
parsing techniques required a sub¬ 
stantial investment in both time and 
resources, which meant a relatively 
high price tag ($50,000 to $100,000). 
However, most major minicomputer 
vendors are pursuing the addition of 
a natural-language query facility to 
their product lines either through in¬ 
ternal development efforts or via 
cooperative marketing agreements 
with the companies who have 
already developed this technology. 

Database query is a good applica¬ 
tion for natural-language processing. 
First, let's define what we mean by 
the term database query. In order to 
understand a query, the system must 

1) identify specific items of data to 
retrieve 

2) identify criteria for selecting a 
desired subset of all records in all 
files 

3) determine the analytical and dis¬ 
play processes required to manip¬ 
ulate the data 

4) invoke the required retrieval, 
analytic, and display processes in 
the sequence necessary to answer 
the question 


The technology of natural-language 
parsing currently works best when 
the dialogue is limited to a small 
world view. Database query is unique 
among natural-language applications 
in that it quite naturally fits this 
constraint—the dialogue is limited to 
the contents of the database. 

Knowledge workers need informa¬ 
tion, A major obstacle to the accep¬ 
tance of end-user computing has 
been the unwillingness of the non- 
computerist to learn the necessary 
commands to make effective use of 
the computer as a resource. Studies 
of user information needs spurred 
development of systems whose 
medium of communication is the 
highest level end-user language, 
natural English. Systems offering 
anything less than comprehension of 
native English require excessive train¬ 
ing of end users, training that is 
wasted unless the end users work on 
the system frequently 
Additionally, end users have little 
or no knowledge about the form in 
which the information is stored. Even 
worse, the user's conceptual view of 
the information has no mapping to 
the physical or logical format of the 
data. Users are interested in data ac¬ 
cess from a high level of abstraction. 
This means they want the ability to 
retrieve information in a form im¬ 
mediately useful to them. This often 
includes 

1) Data summaries: 

"What were the total commissions 
paid in the Western sales region 
last month?" 

"Rank our product lines in terms 
of profitability" 

2) Implied calculations such as averages 
and percentages: 

"What is the average salary in the 
Accounting Department?" 

"Give me the percentage of total 
sales in each region." 

3) Aggregation of data over time: 
"How did our sales in January 
compare to our sales in March?" 

The flexibility of an English query 
system makes it possible to phrase 
questions in many different ways. 
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dBASE II™ User’s Guide by 

Adam B. Green, Join the 55,000 
people who have made this the 
standard text on dBASE 11 T ", 

$29.00 - FREE with dBASE 11™ 

Advanced dBASE II™ User s 
Guide by Adam B. Green, This 
collection of previously unpublished 
tips and techniques is the perfect 
companion to the dBASE II™ 

User’s Guide, $29.00 

Report Writing in dBASE II™ 

by SoftwareBanc Technical Services, 
Everything you always wanted to 
know about dBASE IFs™ Report 
Writer, $11,95 
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TECHNICAL SUPPORT 

Data Base 

Word Processing 


dBASE 11™ with 

WordStar ....... 

$269 

free dBASE II™ 

SpellStar 

$149 

User’s Guide . . . . 

. $439 MailMerge 

$149 

ABSTAT. 

, $359 Starlndex .. 

$149 

DBPlus . 

. $125 Volkswriter. 

$129 

dGRAPH . 

. $199 Spreadsheets 

dNAMES. 

. $109 1-2-3 with free 


FRIDAY!. 

. $199 1-2-3 Trans . 

$399 

Quickcode. 

. $199 Supercalc 2 . 

$199 


Multiplan ... 

$219 

Our low software prices include unlimited, free technical 
support by our staff of software experts. You can trust 
us to be there for technical problems, tips or application 

advice. 




ORDERING 


To order, please call (800) 451-2502 or (617) 641- 
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Payment may be made by; MasterCard, V1SA T check, C O D., money 
order. Mass. Residents add 5% sales tax. Add $5 for S&H. Prices 
subject to change without notice, TM-Many facturer’s Trademark. Dealer 
Inquiries Invited. Ask about our Discount Savings Plan. 


VIDEO 


dBASE II™ Fundamentals on 
Video Tape 

Written and Narrated by Adam B. Green. 

This professionally produced, three hour video tape 
will help any viewer to create and manage dBASE II™ 
data files. Now you can have a SoftwareBanc Seminar 
in your home or office. 

$295.00 (VHS or Betamax formats}. 

$50 savings with dBASE 11™. 


SEMINARS 


dBASE II™ and 1-2-3™ 

SoftwareBanc Seminars 

Taught by Adam B, Green, 

Over 5,000 people have attended SoftwareBanc 
Seminars around the country. Our custom video pre¬ 
sentation system will help you "Teach Your Computer 
Who’s Boss,” 

•dBASE 11 ™ Fun dam en tab »dBASE II ,M Programming 
•Advanced dBASE II ™ •Problem Solving With 
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Schedule 
Washington, D,C. 
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Orlando 
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$ 175/Day 
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$200/Day 
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Mainframe Versions of Intellect 


The current mrisons of Intellect run on 
IBM mainframe computers—the 37D, 4300, 
and 30xx series as well as compatible ma¬ 
chines made by Amdahl , National Semi¬ 
conductor IPL and others. 

These processors range from the IBM 
4321, which is a 0.2 million-instructions- 
per-second (MIPS) machine to the 3084 f 
zvhich runs at 20 MIPS. 

Intellect runs under all three of IBM 's 
mainframe operating systems—VM/CMS, 
DOS/VSE, and MVS, The Intellect system 
interfaces to most popular mainframe data¬ 
base management systems, including 
lDMS f AD ABAS, SQL , and VSAM . 

Artificial Intelligence Corporation also 
offers DFAM, its own indexed retrieval sys¬ 
tem. 

The mainframe Intellect system is writ¬ 


ten primarily in PUL with a few routines 
(less than 10 percent) coded in IBM assem¬ 
bly language. 

Depending on the operating system and 
DBMS interfaces, the Intellect load module 
is between 600K and 9Q0R bytes . Virtual 
memory required by each user is approxi¬ 
mately 20QK bytes. 

A license to run Intellect on an IBM 
mainframe costs $69,500. An optional in¬ 
terface to IBM's PGF graphics package 
(which allows the user to ask in English 
far pie charts, bar charts, etc.) costs 
$15,000. 

These fees include one-year maintenance, 
documentation, training courses at AIC, 
and applications consulting, 

AIC sells Intellect directly, with its mvn 
sales farce , and through OEM and joint 


marketing arrangements with other com¬ 
panies (IBM, Cullmet). There are approx¬ 
imately 150 main fra m e installations of the 
system, most of them in Fortune 1000 com¬ 
panies. 

Porting Intellect to the personal com¬ 
puter environment has produced no major 
problems to this stage of the project. There 
are some differences between Digital Re¬ 
search's PL/I compiler and the IBM main¬ 
frame PUI compiler, but these incompati¬ 
bilities are overcome by clever coding. 

The fact that hardware capability is not 
an issue in adapting Intellect to personal 
computers is a testament to the blurring 
of the lines separating mainframes, minis, 
and micros. 


Some of these may be wordy while 
others can be quite concise. In almost 
all cases, however, it is possible to be 
more concise in English than with a 
formal command language. In addi¬ 
tion, some English query systems 
allow references to previous ques¬ 
tions using implied pronouns. For 
example, 

"List the first and last names of 
the secretaries to our New York 
City office" 

"How many are married?" 

Users can vary the selection criteria 
of a previous question very easily and 
succinctly: 

"Who are the salespeople over 
quota in the Eastern region?" 

"Western region?" 

A simple English dialogue graceful¬ 
ly resolves ambiguities and spelling 
errors. If an ambiguity is detected, 
the system requests the user to clarify 
his intent. The user may be asked to 
clarify a word that may have multiple 
meanings in the database (such 
as New York), to correct a spelling 
error, or to enter a new definition or 
conceptual relationship into the sys¬ 
tem's vocabulary. 


These examples show how high- 
level concepts expressed in natural 
language can evoke a very complex 
series of operations in response to a 
simple question. 

A system that can use conversa¬ 
tional English to retrieve, analyze, 
and present information in a useful 
form will provide knowledge workers 
and middle- to upper-level managers 
with tools they desperately need and 
can use immediately 

Most large companies purchase a 
number of different application tools 
from different vendors. Many firms 
organize these software tools into an 
internal Information Center This 
facility can provide a greater level of 
analysis, consultation, and support to 
end users. 

A benefit of natural-language query 
systems is their ability to perform the 
function of "traffic cop" or integrator. 
It is highly desirable to have the nat¬ 
ural-language interface be the only 
interface visible to the end user. 
Users can then issue a single request 
to have data selected, analyzed, and 
displayed. They do not have to learn 
the various command structures and 
intricacies of separate DBMS, graph¬ 
ics, or display packages. Users re¬ 
quest work in ways they are used to. 

The natural-language interface 
overcomes the two traditional prob¬ 
lems preventing the information 


center from being a completely useful 
facility for the end user. First, each 
application package or software tool 
uses its own specific language. Sec¬ 
ond, these components are usually 
independent of one another, allow¬ 
ing no communication or control of 
data transfer among them. 

Some NL systems also provide 
selection, summarization, and anal¬ 
ytic capabilities beyond those avail¬ 
able in the DBMS. Multiple passes 
over the data can perform such arith¬ 
metic operations as sorting and total¬ 
ing by category ranking, obtaining 
averages, performing comparisons, 
and formatting the information for 
output in a report or graph. 

In fact, in many companies the nat¬ 
ural-language system is becoming the 
"hub" of the Information Center. In 
these cases, end users can access 
many tools, including graphics pack¬ 
ages, analysis and modeling systems, 
application programs, report writers, 
and DBMSs. The following types of 
requests are possible: 

"Give me a pie chart of our 
1983 sales in New England 
broken down by state." 

"Print a report sorted by depart¬ 
ment of the average salary 
number of employees, and the 
average departmental salary in- 
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Four Answers To Your 
S-IOO.Mulli-User Problems. 


Intercontinental Micro Systems makes 
everything you need for S-100 bus multi-user 
systems, networks or single user systems 
At a price that won’t break your budget. 
Quite simply, our single board computers, 
slaves, 256K memories and personality 
boards let you build a system now, not later 
The hardware works, the software works. 


and the prices are whal youd expect from 
a company that uses the most advanced 
design, software and production techniques 
to keep costs down. 

What you won't expect is the almost 
awesome sophistication of Intercontinental 
Micro System's products 
So stop messing around with multiple sourc¬ 


ing, hardware integration problems and 
software nightmares. Come to Intercontinental 
Micro and get it atl — price, performance 
and delivery. 

Read the specs, then call, write or circle the 
bingo number below. We'd be glad to send 
more information and help solve your S-100. 
multi-user system problems. 



2 CPX-MX SLAVES. _ 

i i IEEE 696.1/D2 S-100 compliance □Compatible with 
CPZ-48000SBCE any Z-8QA based CPU with extended address 
capability or 16 bit based CPUs complying with IEEE 696.1/D2 
bus specification. □ Z-80B r *6MHz (CPS-6X) or Z8QA4MHz 
(CPS-4X) operation. cTwo synchronous (CPS-MS) or 
asynchronous (CPS-MA) serial I/O ports uTurboDQ$'“ Si 
CP/ NET " com patible, o Master confiscation of slave memory 
tor diagnostic purposes. □ Two parallel I/O ports: eight data 
bits + 2 handshake lines per port, n 64 Kbytes of onboard dynamic RAM 
i i Master/slave memory-to-memory transfers under DMA control @ 571 
Kbyte/sec transfer rate when used with CPZ-48000SBCP 11 Software 
selectable baud Fates, u Usable as an intelligent I/O processor in single 
user system. 
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PERSONALITY BOARDS. _ 

□ Centronics printer. □ 8 inch floppy disk. □ 5% inch floppy 
disk. RS232serial communications. □ Synchronous/ 
asynchronous modem. □ Priam smart/smart E hard disk. 

□ Long distance serial communication (2000 ft @ 9600 baud). 

□ Shugart Associates Systems Interface (SASI) □ Clock / 
calendar. □ Konan David. Jr" hard disk. □Archive tape drive.- 




Circle 193 on inquiry card 

4015 Leaverton Court 
Anaheim, CA 92807 
(714) 630-0964 
Telex: 678401-TAB-IRIN 


1 CPZ-48000 SINGLE BOARD COMPUTER. 

□ IEEE 696.1 / D2 S-100 compliance. □ Z80A!* 4M Hz Operation 
□ Floppy disk controller (FDC). Single or double sided. Single 
or double density. 8" or 5V2' □ Two synchronous or asynchro¬ 
nous serial I/O channels (SIQ). i iTwo parallel I/O channels 
(PIO). □ Four channel DMA controller □ 64K on board RAM. 

□ Memory management unit (MMU). Addresses up to 16 
megabytes of system memory. □ Eight Vectored priority 
interrupts. . u Provisions for 2K or 4K onboard EPROM. □ Software select¬ 
able baud rates. □ IBM Bisync. HOLC. SDIC and other protocols □ CP/M: u 
MP/M.'*and TurboD0S'“ operating systems avaiiable. □ Turbo-Disk* 
implementation included. 



3 256KMB-100 25BK MEMORY. _ 

□ IEEE S-100 bus, spec 6961/D2 compliance The256KMB-1GGis 
compatible with most IEEE S-100 board products now on the 
market, i i Linear addressable to 2 megabytes □ 225 nano¬ 
second access time, maximum, 160 nanoseconds, typical. 

□ 295nano- second read-write time, minimum □ Bank 
selectable 16K increments. □I/Q port address bank selection 
□ Configures for phantom deselection, □ Parity error detection, 
visual and/or interrupts. □ Bank selection compatible with CROMiX" 
CP/M2.2T MP/MZ Alpha Micro, and other major systems 



ZflOA & ZflOe are trademarks dI ZILOG Carp. * CP;M. MP^M & CP;NET are irademarfcs of Digital Research Cotp * TiibroDOS is a trademark ol Software ?QQQ Inc. 
CRUMIX is trademark nf CRflMI-MOO Cnrn * ElAVIfl ,lfl is, 3 frartpmarif nf kftNAN Tnrn 
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□MNIn4X 


The facsimile for people with small spaces, 
modest budgets and great expectations. 

Never before have so many most functions automatically, 

sophisticated features been com Sold and serviced by Telautograph* 

densed into less than three square own facsimile experts nationwide 

feet of lightweight desktop facsimile, and Canada. For brochure or demon- 

Our new Omnifax G39 digital stration* call toll free, ask for 

facsimile delivers documents in operator 553. 

seconds without mail delays or the 
cost of couriers. Best of all, it requires 

a minimum of ^___ 

operator time 
and performs 




Ofnniiaxi is a reuiRttfrfd Trademark 

of lidautograph Corp 


r 




Treat your personal computer to 
famous Diablo letter-quality printing. 



MTI has the new Diablo 630 API ready for you. 

Don’t settle for less: up to 40 eps, your choice of over 200 metai- 
ized or plastic printwheels, in MTPs opinion the best letter-quality 
printer on the market today. And at MTTs best price. 

Whether you rent, buy or lease our equipment, you'll find MTI is the 
one source for all the terminals, peripherals, systems, applications 
expertise and service you'll ever need. At good prices. Call us today. 


~\ 


New \tork: 516/621-6200,212/767-0677,518/449-5959 
Outside N.Y.S.: 800/645-6530 
New Jersey: 201/227-5S52 
Ohio: 216/464-6688 


*QED' Discounts 
VISA & MasterCard 



Diablo Distributor 


Applications Specialists & Distributors, New York, New Jersey and Ohio. 
DEC, Intel* Lear Siegler, Texas Instruments, Dataproducts, Diablo* 3Com* 
Hazeltine, RacaLVadie, Digital Engineering* MICOM, Cipher* U.S, Design* 
Protocol Computers* MicroPro* Microsoft, Polygon and Select. 


J 


crease in 1982." 

Because the NL query system acts 
as the supervisor, the underlying 
work of scheduling and dispatching 
tasks becomes invisible to the end 
user This has both advantages and 
disadvantages. On the positive side, 
users can become more productive 
because they share the ability to issue 
very powerful commands with far 
fewer keystrokes. The learning curve 
is greatly shortened, and users find 
that the computer is a far more ac¬ 
cessible tool, 

A drawback may be an overly sim¬ 
plistic view of the amount of work 
necessary to answer a seemingly 
simple query. Frequently, questions 
that appear easy and "cheap" to 
answer are not, while queries that 
appear complex are in fact "cheap" in 
terms of machine resources. This is 
more likely to be a serious problem 
in the multiuser mainframe environ¬ 
ment, with extremely large databases 
on line, than with a single-user 
microcomputer system. 

Use on Personal Computers 

With the rapidly expanding hard¬ 
ware capabilities of the personal com¬ 
puter, it is now possible to transport 
natural-language processing technol¬ 
ogy to the current generation of ma¬ 
chines. Increased memory capacity 
and Winchester-disk technology 
combined with more sophisticated 
operating systems such as MS-DOS, 
Concurrent CP/M, and Unix make 
the application of this technology 
commercially viable. 

What better fit could there be for 
the increased accessibility and user 
friendliness of a natural-language 
system than in the domain of the per¬ 
sonal computer? Some people 
believe the direct-manipulation meta¬ 
phor, as exemplified by popular 
spreadsheet programs such as 1-2-3 
and Visicalc, is the best human inter¬ 
face. Others believe that the mouse 
and window technology of Lisa, Visi 
On, and Quarterdeck Software's 
DesQ is the wave of the future. 
Everyone agrees that integration of 
applications and tools within a com¬ 
mon operating environment {with 
compatible file structures to facilitate 
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The CONCEPT AVT 



deserve more than just 
VTIOO compatibility. 



THE CONCEPT DISPLAY TERMINAL 

VTIOO compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard conformance...and VTIOO compatibility is something else. 
Only from Human Designed Systems. 


A good news/great news story from Human 
Designed Systems, 

First the good news. The concept AVT display 
terminal gives you everything you need in an 
80/132-column ANSI/VT 100-compatible display 
terminal. And at a very competitive price. 

Now the great news. The concept 
AVT display terminal provides an 
exciting, new set of capabilities that 
lets you do much more. Without 
changing the price. 

It starts with ANSI standard conform¬ 
ance, DEC software compatibility, and 
80/132-column capability, and extends that even 
further by offering eight pages of display 
memory to relieve the interactive user of the 
need to generate unnecessary hardcopy 
printouts and to provide the application 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text; by enabling users to 
permanently configure a terminal for their needs 
or applications; by providing functionality 

“Quantily one DEG and VT are trademarks of Digital Equipment Corporation. 


*1295 


designed to Improve the effectiveness of slow- 
speed applications; by enabling users to create 
true windows within display memory; by 
providing programmable function keys which 
transmit data and/or execute terminal 
commands; by providing up to three additional 
communications ports for connection to other 
peripherals and computers; by 
providing flexible user networking 
functionality for use in a wide range of 
different applications, including 
multiple computer connections; and 
by doing much more. 

VTIOO compatibility and ANSI 
standard conformance. Add it to the concept 
display terminal's 132-column performance, in 
ASCII or APL/ASCII models, with multiple 
computer capabilities, windowing, 
programmable function keys, multiple pages of 
memory, and much more, and you can see why 
Human Designed Systems has given terminals a 
new meaning...and that means true economy. 

human designed systems, inc. 

3440 Market Street, Philadelphia, PA 19104 
215-382-5000 Circle 186 on inquiry card 


Human Designed Systems. We’re redefining terminal performance. 

AWwrta {404) 391-9763. Breton (GI7) J29-JS1fl s Chicago {312] 925 2960: Dalle* (J14H37-1GUD: PritWAi* Tntoron: (302) m 2942; Denver (303) 469 1953; 
Hawaii Gray Associates D'061 26 i 3751: Houston (713)952-140.1; Lot Angers <213)410 5454. Norihcftt New Jersey Inlocon 1201)024-1372. Nr w York City Aiea 
Intocon {212) 009 9933: New York State Nacc I teutonic* Rochester <?16) 223-4490; Syracuse (315) 699 2051; San Frdneijeo <415) 69Z-4104. Washington, DC 
Iniemalionai Systems MarkelMg (301) 279 S775, Argentina Itron SA, (0t) 774 9369. Australia Computer Clarity Pty Ltd <02)241 3365 t O, Peripheries Ply Limited: 
|02)427 35S5: Belgium BEICUMP. 091 252266: Canada CAIL Systems Toronto {416) 362-1063; Denmark ADCOM Data Aps 1 1944$6;Finland Medulsyslem OT 
0 6926511; Franco Walton: (1) 226 06 90, Singapore DT5 Singapore: (65) 33 66-566; Switzerland Milek aq. fli 461 22 52; Uni led Kingdom Stiandetl System* Ltd 
02407-2027: Venezuela H Blohm SA 2 541 21 22; West Germany COMKO Computers ystemges* mhH 0221 J6 30 51 DISTRIBUTORSHIP INQUIRIES INVITED 















data transfer) will become standard. 
Does natural-language processing 
technology have a place in relation to 
these other models? 

Natural-language processing will 
be a complementary, rather than a 
competitive, component of future 
personal computer environments. 
The direct manipulation and mouse/ 
window metaphors are best suited to 
performing many tasks and will re¬ 
tain a place as the method for per¬ 
forming tasks such as financial plan¬ 
ning, data manipulation, and data 
maintenance. However, it is also true 
that the power of natural language 
makes it the method of choice for 
operations such as database query, 
analysis, and display. 

The trend toward software integra¬ 
tion is becoming prevalent in the per¬ 
sonal computer industry. Various 
strategies for achieving integration 
include 

1) the easy transfer of program con¬ 
trol and data between applications 
such as in Lotus's 1-2-3 

2) the extension of this concept into 


a consistent operating environ¬ 
ment such as Lisa or Visi On 

3) the development of families of 
generic products from a single 
manufacturer, such as the Perfect 
series, the Easy series, etc=—these 
may have a common command 
structure across applications 

4) the ability to integrate standard, 
off-the-shelf software products in¬ 
to an operating shell or environ¬ 
ment such as Quarterdeck's DesQ 

All of these approaches have bene¬ 
fits and drawbacks. Trade-offs must 
be made in flexibility, functionality, or 
compatibility. Specific trade-offs in¬ 
clude a lack of choice—the applica¬ 
tion you want may not be available 
in the environment you've chosen; a 
higher price—the applications you 
need may be more expensive because 
they work in a special environment; 
and an inability to use software you 
currently own because it doesn't 
work in a particular environment. 

A natural-language interface can 
enhance any of these models. English 
can exist as a layer under an operat¬ 


ing shell to perform supervisory 
tasks. It can act as an integrator as 
well as a supervisor to facilitate com¬ 
munication and data transfer among 
different software products. It can act 
as the simple, easy-to-use human in¬ 
terface for people who want access to 
information without needing or 
wanting to become familiar with the 
underlying components. 

As a result of the power of the 
English language to concisely express 
complex commands, a natural-lan¬ 
guage front-end can greatly simplify 
the amount and complexity of key¬ 
strokes or "mouse picks" necessary 
to perform an identical operation 
with non-English commands. 

For example, consider a database 
consisting of a file with information 
on the Fortune 500 companies for 
1981. Each record consists of the fol¬ 
lowing fields: 


Company Name 

City 

State 

Industry 


1981 Assets 
1981 Income 
1981 Equity 
Number of 
Employees 





70 MAIN/FRAMES 
DISK ENCLOSURES 
FROM $100 


Write or call for our brochure which 
includes our application note: 

' Making micros, better than any 
or box computer" 


8620 Roosevelt Ave./Visalia, CA 93291 
209/651-1203 

We accept BankAmericard-Visa and MasterCard 


SATI 


YOUR DRIVES 


800D2F 

5" Floppy Main/Frame 
(10 cards] $392 


5" Floppy Winchester 
Main/Frame (7 cards) 

$380 


2905 

5" Disk Enclosure $100 
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*CP/M-86 and CONCURRENT CP/M-SB a/e (jad&marJte of 
Digital Research. **M$-DOS is trademark of Microsoft 
***Lightning One is trademark of Lomas Data Products, Inc. 


LOMAS DATA PRODUCTS PRESENTS 


THUNDER 186 provides the earth shaking performance yon have 
come to expect from LOMAS DATA PRODUCTS, now in a full 16 bit 
single board computer, THUNDER 186 utilizes a highly integrated 
80186 microprocessor from Intel to bring all the features required of 
an SI00 bus computer system together on a single height IEEE-696 
board. 

8 Mhz 80186 micro-processor (10 Mhz 8086 
performance). 

Floppy disk controller, controls both 6W' and 
8" disk drives simultaneously. 

v - Two RS232 serial ports with full handshaking. 

One parallel printer port. 

Either 128K bytes or 256K bytes of no waitstate 
x dynamic RAM with parity. 

>, Full IEEE-696 (SI00) bus compliance. 

AV > j£ . 

^ THUNDER 186 is the only single board 16 bit computer 
J that requires no additional boards to complete a 

functional system, THUNDER 186 is fully supported by 
our full line of operating systems: MS-DOS**, CF/M-86*, 
MP/M-86* and CONCURRENT CP/M-86* which 
are all available immediately. Thunder 186 includes 
CONCURRENT CP/M-86 in the low introductory price. 

128K Byte version... $1250.00 

256K Byte version. $1595.00 


When we introduced our Lightning One*** in January of 1982 it was 
the fastest CPU board on the SI00 BUS available. Now our Lightning 
286 replaces the Lightning One as the fastest board on the SI00 
BUS. We have incorporated the Intel 80286 microprocessor on a 
CPU board that again brings new levels of performance to micro- I 
computers. The 80286 is capable of supporting up to 16 megabytes 
of physical memory and up to 1 Gigabyte of virtual address space 
when utilized in virtual address mode. In real address mode, the 
80286 is compatible with the vast library of 8086/88 programs 
already written. We have the three major operating systems 
available immediately on our Lightning 286, no need to wait for third 
party support to take advantage of this exciting new processor. 


that will allow extension of the memory with a high 
speed dynamic memory board. The use of the 
companion memory board will allow use of an 8 
Mhz 80286 without memory wait states. The board 
will contain 1 Mbyte of memory, and will allow 
cost efficient expansion of 80286 memory space. 

Price ......... $1398,00 


Up to 04 Kbytes of onboard EPROM 
9 Vectored interrupts expandable to 65 levels 
Full compliance with IEEE 696 
Multi-layer board for low-noise reliable 
operation 

In addition to these features, a high speed 
memory bus expansion port has been included 


!f your application requires 16-hit computing power and versatility, J L ' 

call Lomas Data Products today ; |^1 p j ~ ^ 

Dealer inquiries invited. 

LOMAS DATA PRODUCTS, INC. □ 66 Hopkinton Road, Westboro, MA 01581 □ Tel: (617) 366-6434 
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v ' ,£& sbyo At Diamond Software we 

1 offer the best selling business application soft- 
^QCO^t 4 ware | or yQLt r | g M PC, CP/ M or App le Compu ter at t h e lowest 

possible prices And we maintain a complete technical department 
to assist you before, during and after your system purchase Not only that, we 
offer same day shipment on most items and we accept Visa. Mastercard and 
also American Express. Well even pay the shipping charges if you send 
us a money order, cashiers, company or personal check. Purchase orders 
are gladly accepted from qualified organizations and we welcome dealer 
inquiries. Call Diamond today, you'll be glad you did 

TO ORDER CALL TOLL-FREE 1-800-227-0545 

> Diamond Software Supply 484 Lake Par* Awe., Sune 123 ■ Oakland, CA 94610 

For price quotes, information or in California calf 1-415-893-7676. We credit your order for 
the call Technical Department (415) 893-7678 International Telex 338139 (attn 149} 

Support, Service and Price. 

Shipping/Handling UPS surface $3.00 plus an additional $3 00 per item for UPS Blue 
COD orders add $4 .00 For personal check alloy/ 2 weeks for delivery 


Of these fields, the state, industry, 
and 1981 income are indexed. 

Let's compare the command se¬ 
quences necessary to perform data¬ 
base retrieval and analysis with dBase 
U vs. the natural-language query sys¬ 
tem, Intellect, 

In order to find the companies 
located in California with sales over 
$10 million, dBase II requires that we 
type 

LIST ALL COMPANY, STATE, 
SALES81, FOR STATE-'CA 
.AND. SALES81 > 10000000 

With English query, it is possible to 
type 

"List the companies in Califor¬ 
nia with sales over 10,000,000." 


or 


"CA with sales over 10,000,000." 


(This question can be phrased several 
ways to obtain the correct answer. 
Note, too, that the inflection of the 
word "companies" to "company" is 
implicit in English but must be the 
exact field name in dBase II.) 

The advantage of natural language 
is most apparent when further selec¬ 
tion criteria or substitutions are 
desired. For example, if you want to 
add the selection criterion of com¬ 
panies employing over 10,000 people 
to the previous question, with dBase 
II you must reenter the complete 
query with the new selection 
criterion: 

LIST ALL COMPANY, STATE, 
SALES81, FOR STATE = 'CA' 
.AND. SALES81 > 10000000 
.AND. EMPLOY81 >10000 

With English, we can type 

"Also over 10,000 employees." 

To substitute Illinois for California, 
the entire query would need to be re¬ 
typed with "STATE - TU in dBase 11, 
With English, we can type "in Il¬ 
linois" or "in IL." 

The natural-language system can 
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further summarize the data—rank¬ 
ing, averaging, and doing com¬ 
parisons as well as producing pie 
charts, bar graphs, and histograms. 
It can also format the data for output 
to a report or graphics package. 
These examples demonstrate that 
natural-language technology has a 
place in the personal computer 
market. 

What is required to make this cur¬ 
rent level of mainframe performance 
available to today's microcomputers? 
Before the advent of 16-bit systems 
with increased memory, hard disks, 
and faster microprocessors, the most 
serious problem was simply one of 
size. However, computers such as 
IBM's PC XT and Apple's Lisa dear- 


The advantage of 
natural language is 
most apparent when 
further selection 
criteria or substitutions 
are designed. 


ly have the horsepower to run laTge, 
complex programs. In fact, the 
amount of computation available to 
a personal computer user may exceed 
the share of resources available to a 
timesharing user on a large 
mainframe. 

The most serious issue with mak¬ 
ing natural-language query systems 
available to personal computer users 
is the same issue that concerns any 
effort to make mainframe technology 
available—the necessity to make the 
entire system usable by a person who 
is not a data-processing professional. 
In the mainframe arena, there is 
often a clear distinction between the 
people who have a need to query the 
information base and those respon¬ 
sible for creating and maintaining it. 
While there will certainly be cases in 
which personal computer users want 
to query data prepared by some other 
person or group, a common case will 
be the one in which a single in¬ 
dividual is the user of the informa¬ 
tion and the database designer, data- 
entry clerk, and system programmer. 
In order to allow this "'jack of all 
trades" to easily define, create, main¬ 


tain, and query databases in natural 
languages, one approach is being 
taken by Symantec, a company 
founded by Gary Hendrix from the 
Stanford Research Institute. In this 
system, all the functions a user 
desires are part of the natural- 
language system itself. This approach 
is somewhat analogous to the 1-2-3 
system, in which all functions are 
provided under a single umbrella. 

Another approach is being taken 
by AIC in its development of a per¬ 
sonal computer version of Intellect. 
This approach involves interfacing on 
the input side with popular personal 
computer database systems such as 
dBase II. On the output side, Intellect 
will allow data to be displayed by 
already existing personal computer 
graphics packages and even by a 
spreadsheet package such as Visicalc, 
Multiplan, or 1-2-3. This approach 
enables users to preserve their exist¬ 
ing investment {of both dollars and 
time) and permits use of the "best" 
technique for getting the job done. 
Data may be retrieved and summa¬ 
rized by Intellect and then presented 
to a spreadsheet for further manipu¬ 
lation. 

A problem with this approach is in¬ 
tegrating the database system's defi¬ 
nition of a concept (such as a field or 
a value) with that of the natural-lan¬ 
guage system. On the mainframe 
side, this job has traditionally been 
done by support personnel in the DP 
group. On the personal computer 
side, the user will have to perform 
this integration. 

Let's say, for example, that we have 
a database of all the personnel in a 
small company. The data includes 
name, job, age, salary, address, de¬ 
partment, date hired, and so on. We 
assume that the system has access to 
all the information in the database 
(such as the name of each field and 
its contents). When the user first 
sits down with the system, he might 
type 

"List the earnings of everyone 

in the shipping department" 

Since the system knows only the 
names of the fields in the database 
system, it would not know the word 
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Heart of TEXAS 
COMPUTER SYSTEMS 



Model IV Portable: CALL 


Mode! 12 & 16 at discount: CALL 
TCS Model 12 with 2 drives: $2995 
Model 12/16 Accessories/discount. 


TCS Model IV, 64K, 2 Drive w/rsze 
$1499 (40 hack) $1699 (60 track) 

The New TRS-2000: CALL 

(IBM Compatable) 

W^carr^_lhe_fu1l TRS-BO fine. Cali tar our discount prices. 


DISK EXPANSION 

1 Conirofler. PwrSup Hdwr. instruct 

2 Kit 1, plus U40-trk.Tandon Dr 

3 Kit 1, plus 2/40-trk. Tandon Dr. 

3a Kit 3 w/2 80 trk.drives 

(dual sided 40s| 


M-lll M-rv 

*249 *329 

*429 *4/9 

*599 *649 

*699 *72fl 


Mode MV needs 54 K to operate. For 64K Kit CALL. 



Duality disk drives- Q E brand on IBM 
Available bare and in cabinets 


TM50-1 SS Slimline: $145 
TM50-2 DS Slimline (IBM): 
TM100-1: $159 
TM100-2: CALL 


$209 


CALL US IF YOU FIND 
LOWEP PRICES^ 


. CORVUS 


25% OFF LIST PRICE! 

OMNINET- A high speed multi-user network that 
connects several computers for instant communication up 
to 4.000 feel away 


Save over $1,000 an a 20 mg. Corvus Hard Disk 
system for IBM PC and other computers. 

5mg. $1649 lOmg. $2279 20mg. $3049 



Single user or networking bard disk system for IBM & 
Apple Lowest prices anywhere Priced from *1375. 

10. 15. 21. 32 mg. 5. cartridge tape backup-CALL 



Fast, dependable, versatile, low price, 
Gemini 10X 9id.. IZOeps. Frictfon/Trador 
Gemini 15X 15in . I20cps, Friction/Tractor 
Delta 10 TOin., 160cps. Friction Traetnr 

Delta 15 

PowerType Daisywheel 

Call for our low. low prices! 



CompuDisk, lop quafity mini floppy diskettes from $1.50 
complete with hub rings, protective envelopes, write 

E roteet tabs, and adhesive labels SSD0. DSDtL boxed or in 
utk Money back guar an lee. 100% Certified Error Free. 
CALL! 


Heart of TEXAS 
COMPUTER SYSTEMS 


P.0. Box 1327 Arlington, TX 76004 

Toll Free 1-800-433-5184 
Texas 1-817-274-5625 


VISA.MC.cashsers check, money order. No lax out of state. 
Texans add 5%, Prices subject to change 
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SPECTACULAR 

OFFERS 


wabash 

5 YEAH WARRANTY 


Mil 

Cl/.ff SINGLE SIDE 

O 74 SINGLE QKRSITt 

1.49 

M13 

C, 1/„ ft SINGLE SIDE 

O 74 OtHJBLE DENSITY 

1.89 

M14 

t 1/. DOUBLE SIDE 

□ /4 DOUBLE DENSITY 

2.79 

M16 

C 1/. // pquble bide 

U 1 4 ROW DEWITT 

4.19 

Fill 

Q ff Single stDE 

U SINGLE DENStTV 

1.89 

FI 312 

Q ^ SINGLE BIGE 

11 DOUBLE DENSITY 

2.39 

F144 

Q tf double side 

O DOUBLE OEUSl r T 

2.99 


maxell 



LIFETIME iHjUmUtTV 


MD1 

ni jj 9 SIKH SIDE 

Of 4 DDUELE DENSITY 

2.09* 


FD1-128 8' 


3.60* 


" BASF 

? YEAH WARRANTY 

5496B S%" ss.dd 1 JS* 
53428 B” ss.sd 1.89' 


BASF © 

LlFthME WMHMirY 

54974 5 'ir sMd 2.19* 
54990 8" ss.sd 2.29* 


©TDK 

LIFETIME WMMAhlY 

2501 BUi" ss.dd 2-39* 
2801 8" ss.dd 3.90* 


Estaffl-g a * 

Ut-EtlMt WAHHANTY 

5S-11 5V." ss.sd 1.59* 
8S-11 6" ss,si2.U* 


MI ALSO S-TDtH AT FANTASTIC LOW fRhCES 

Memo rex om I 

I . I j i i _- i Dysiui 


* QUANTITY 100. SMALLER QUANTITIES ADD 5% 




DISK DRIVE HEAD 
CLEANING KITS 

5 'A** 

15.95 




C-10 CASSETTES 

Get 8 OttaOK, 
a lid Cassell®/£ 

Library- 

AltHfm €.00 


m 


SMAP-TT TOWEft CEMttH - 

Turn ane mullet into six' ^ - 

Pqwet Surgs Control 
fifl Fiiti*|jDn 

15 Amp ClftuH BraqltEr 59.95 


I fc.fi - 

six! V * 1 


LIBRARY CASES 

8" Kas-setteUO 2.99 
9tt'MlfllKa*&flSnO 2.49 


BOOK VALUES 

FULL SELECTION. 

DISCOUNT PRICES 
On hundreds of 
titles published by 
ALFRED, HAYDEN, 
DILITHIUM, SAMS„ 
TAB, McGRAVV HILL 
and many others. 


SOFTWARE 

AT FANTASTIC PRICES 

SAVE 25 r A OF MOftE 
on Thousands qF soft¬ 
ware packages lor all 
systems, Including 
Bujlness, Language, 
Eng I nearing. Games, 
Graphics, Utility, and 
many more. 


* ffrillrn puiinm irrirri ntlflnl Iris ggM'lfrHl 
aqCHtJc: ind aril nird firms Ini nil JC dlv billing ► Inllrntlmiil jrdiri 
ICCrpkd nil a I S OB juichirqq |n hannhif pin ibippi«| chirqei * t P B 
riqutrn i 1 C 1 !* depDSil ■ HHt iccrpt Hai ■ufcfiqhjrqc Mpnrh Ordara. ini 
CirUFiiri chncks. » Chicks rtquiri Ini {EuiPaiis - Ah s^pmtal: f fl B S« 
Ofiqi - M minim shipping tad hindlirpZ.Eia mimami qrdf (MHIB * tililQrnU 
rtstfials add fi^i sal u tn PricEi m liran jghiict In rhanqa ■maul nntiu. * 
All lElctauhracI Id mlUtiliep iCccpSmr andnnl'HJllDn * All taint Irt lull * 
SplirilCllDP quliininid or lufl refund 


We also Qffer prInter nbbons printwhfwls. type eJertrents.. 
equipment ewers. power consoles, p^ipnr supplies storage and 
filing equipment, Funuture and many other accessories for word 
and data processing systems Write for our tree catalog 


Orders Only 

800-854-1555 

Informaimn 

619-268-3537 

WOCfum HotNnB tAfiytilt 

619-268 4488 

Exclusive McmtHly Spei 


ABC 

DATA PROD JOTS 


rTT TELEX 459221 ? 

CLAIR EM G NT MESA BLVI 
DIEGO. CALIFORNIA ail Z 


"earnings" 

The system must give the user a 
choice as to what the unknown word 
"earnings" means. It could simply be 
a misspelling of some word the sys¬ 
tem knows. Or, as in this case, the 
user intends the word as a synonym 
for the already known word "salary" 
If the user were to type "List all the 
executives," the correct definition of 
"executive" might be anyone who has 
the title of president, vice-president, 
or director. 

The system 'learns" the vocabulary 
of the user over time. This is, of 
course, the most basic form of learn¬ 
ing ("learning by being told") and is, 
in fact, how people acquire much of 
their knowledge* 

The personal computer version of 
Intellect—which will be written in 
PL/I, as is the mainframe version— 
is currently under development. The 
product will be ready for shipment in 
1984. An IBM PC with 512K bytes of 
memory and a hard disk will be the 
minimum initial target machine. 

Business people are the target users 
of a PC version of Intellect. They re¬ 
quire access to information stored in 
both mainframe and microcomputer 
databases. They also need timely and 
flexible analysis and display capabil¬ 
ities* A concurrent or multitasking 
operating-system environment will 
best provide this flexibility. The use 
of windows and pointing devices 
(mice) may also contribute to this en¬ 
vironment. Users need the ability to 
search a database while concurrent¬ 
ly examining a spreadsheet or print¬ 
ing a report. 

It is planned that the initial version 
of intellect will integrate English 
query with several popular commer¬ 
cial microcomputer and mainframe 
DBMS packages and provide output 
to popular graphics and spreadsheet 
programs for further data analysis 
and manipulation. In most cases, 
AIC intends to integrate its natu¬ 
ral-language technology with existing 
applications software rather than 
develop a proprietary line of applica¬ 
tions. In some cases, AIC may choose 
to enhance a capability of an existing 
product rather than, or in addition to, 
interfacing with a third-party pack¬ 
age. 


Intellect allows the end user to dy¬ 
namically and interactively enhance 
the vocabulary and concepts available 
to Intellect. It will permit users to 
create and populate a new database 
or use data definitions previously 
defined in a DBMS or file manager, 
A future goal of the product is to 
allow all user customization and 
fluency enhancements to be per¬ 
formed interactively. Another 
planned enhancement is to allow 
users to dynamically modify as well 
as query data. 

Summary 

We have seen examples of the cur¬ 
rent level of natural-language tech¬ 
nology in the mainframe world and 
examined its place in the personal 
computer environment. This technol¬ 
ogy will not replace the "direct 
manipulation" paradigm but rather 
complement it, giving the user a 
choice of the best tool to accomplish 
a particular task. Given the power of 
today's personal computers, it is only 
a matter of time before several natural- 
language systems will be available. ■ 
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Encounter REVELATION 


For $950, Revelation Software by 
Cosmos will give your PC capabili¬ 
ties that no microcoputer has ever 
had before, Through a versatile, 
high performance Relational Data 
Base Management System 
developed by Cosmos, Revelation 
will give your microcomputer all 
the power and sophistication 
of a minicomputer 

Revelation features a data base 
with variable-length fields and 
records, (up to 64K), and unlimited 
files and accounts. File size is 


P. 0, Box 

Circle 116 on 


limited only by disk size. 

Also featured: A powerful,, 
hybrid programming language, 

A fourth generation applica¬ 
tions and program generator 
Our programs write programs! 

Communications functions 
that give your PC the power to uti¬ 
lize applications, programs, and 
data from thousands of existing 
mainframe and minicomputers 
8087 math chip support 
Revelation co-exists with 
MS/DOS™ or PC/DOS™ 1,0,11, 

COSMOS 


2.0 versions, and is compatible 
with the IBM PC™ XT™ COMPAQ™ 
Corona™ Columbia Multi- 
Personal ” and the Eagle 1600™, 
It's also compatible with mini¬ 
computers utilizing the PICK 
Operating System™ Minimum 
configuration requires 320K 
memory and 8087 math chip. 

VS 'DOS" Of Microsoft PICK SYSTEMS Eagfe 

Cora IBM PC Registered 1600* of Eagie 
1M o FI nter rta tio ri a I Co m p ute rs Corona PC ™ 

Bustbess Machines Corp of Corona Data 6yatams 
CO M PAO * of COM PAD Columbia Multi 

Computer Corp. PICK Personal* of Columbia 

Operating System* of Data Products Inc 


Telephone 1-800-422-2511 
Inside Washington 206-496-5974 
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Others say, “The Sky s the Limit 
We go one step beyond. 


larallel 

[| printer 
■ or XT, 


Conned i 
device iui 
to yout II 


Add up to 256 K of memory 
in 64«C-increment* to your 
IBM PC Of XT 


Tim boer^ maintain* the time and date 
for your IBM PC or XT t a you don't 
hey# to enter u whan you turn the 


Connect any wri^l device 
wjch «t • printer, madam 
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WHEN YOU’RE READY 
OUR PC PLUS KIT 
WILL BE WAITING 


10mb Internal Upgrade 


When you're ready to boost your 
storage capacity from 640K to LOmb 
without boosting power and without 
eating up desktop space, our internal 
PC PLUS will be just a phone 
call away. 

Waiting to give you all the capacity of 
the *XT at a price that saves you 
hundreds of dollars compared to the 
cost of trading up. 

The DSS PC PLUS kit uses a half- 
height lOmb Winchester disk drive that 
gives you all the benefits of Winchester 
technology — increased data integrity. 


faster access — without taxing the 
power supply. It also includes a 
Winchester disk controller that is 
IBM formatted. 

The DSS PC PLUS kit presents 
the storage solution you need now. 
What are your data storage needs? At 
DSS, we do much more than sell 
components. We create solutions. 

The DSS PC PLUS kit includes: 

— lOmb half-height disk drive 
— DSS Controller 
— Full height front bezel 
— Mounting hardware 
— Cables 


Features and Benefits 

— Increased capacity 
— Increased access time 
— Upgradeability 

—- No additional power requirements 
— Enhanced cooling 
— One board controller solution 
— Operates with r.25 MS-DOS 
through 20 MS-DOS 
— In rental upgrade 
— 1 romh lud/'height Winchester = 

31 floppy's 

— Increased data integrity 

Retail price: $2250 

from the dealer nearest you 



2907 N. 55th St., No. 5 Boulder, Colorado 80301 303/449-7587 Toll Free: 800-851 -PLUS 

Data Storage Solutions, Inc. 

*XT is a rtijiLered IBM trademark 

Circle 124 for Dealer Inquiries. Circle 125 for End-User Inquiries. 
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Portables—1984 and Beyond 

Idea-Processing Software 
and Portable Computers 

The new wave of computers demands new software 


Imagine you've arrived at a busi¬ 
ness appointment 10 minutes early. 
Instead of killing time flipping 
through a magazine, you reach into 
your briefcase and pull out a portable 
computer You turn the power on and 
move the cursor through an outline 
of the points you want to cover in the 
meeting* 

After a small reorganization (you 
wanted to discuss the project sched¬ 
ule after discussing personnel re¬ 
quirements), you move the cursor 
down to the financial-projections sec¬ 
tion and press the key marked 
Spreadsheet* Instantly, a small win¬ 
dow opens up on the screen, and 
you try a few calculations and decide 
that your assumptions make sense. 
Turning the power off, you spend the 
next five minutes browsing through 
a magazine* 

In 1977, Alan Kay (then at Xerox's 
Palo Alto Research Center and now 
chief scientist at Atari) speculated 
about the design and use of portable 
computers. It was just speculation 
then, but now, in 1984, it's real- 
people are buying and using portable 
computers that are very much like 
the "Dynabook" that Kay described. 



1984 is the year that the personal 
computer leaps off your desktop and 
into your briefcase, your knapsack, or 
your shopping bag. Before facing the 
wide-open future of software for 
portable computers, let's look at the 
history of portable computing* 

A Short History 

The first portable computers 
existed before personal desktop com¬ 
puters, before Wordstar and Visicalc 
and even CP/M* Texas Instruments' 
Silent 700 terminal, with a built-in 
modem, a full keyboard, and a ther¬ 
mal printer, was portable, even 
though it weighed almost 50 pounds. 
It had a handle on it; you were sup¬ 
posed to carry it around with you. In 
1973, some people actually did, risk¬ 
ing sore arms and back. The conve¬ 
nience of carrying around computer 
power was worth some discomfort. 

Then came the personal com¬ 
puters, desktop machines made by 
Apple, Commodore, Radio Shack, 
then IBM, and so on. By 1981, some 
even had handles (e.g., Osborne and 
Kaypro). This meant you could carry 
"transportable" desktop-computer 


power somewhat less painfully (the 
Compaq Portable Computer, intro¬ 
duced in 1982, weighs only 28 
pounds), 

Transpoitables aren't fully portable. 
Like old tabletop radios, they're too 
heavy to be carried conveniently, and 
they must be plugged into a wall 
socket. Transportables haven't begot¬ 
ten new types of software; they come 
bundled with the usual desktop soft¬ 
ware (word processors, spreadsheets, 
database packages) and the usual 
software support structures (CP/M 
on the low end, spelling checkers 
and program generators on the high 
end). So much software comes 
bundled with the transportables that 
the market for software specific to 
them has never developed substan¬ 
tially. Even Compaq, which bundles 
only the operating-system software 
and a disk-based version of BASIC, 
has little software built specifically to 
exploit its transportability. 

This trend is not surprising. The 
manufacturers of transportables 
spend a lot of advertising dollars to 
portray their machines as nothing 
more, nothing less, than transpor¬ 
table clones of the desktop machines 
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they are emulating. This is an effec¬ 
tive short-term strategy, but in the 
long term it has caused software 
manufacturers to ignore the special 
communications capabilities that 
many transportable units have. 

In 1983, the first useful portable 
computer, the Radio Shack Model 
100, was introduced. Manufactured 
in Japan by Kyocera and marketed in 
the US. by Tandy, the Model 100 has 
caught on in a spectacular manner 
and points the way toward truly con¬ 
venient portable computing, 

A Successful Design 

Why was the Model 100 such a 
breakthrough? Basically, there are 
three reasons: its screen, its key¬ 
board, and its software. Before the 
Model 100, portables typically had 
much smaller liquid-crystal display 
(LCD) screens. The Epson HX-20 
with its 4-line by 20-column display 
can't compare with the 8-Iine by 40- 
column display of the Model 100. For 
most people a 4 by 20 display isn't big 
enough. An 8 by 40 screen is barely 
adequate, but on the Model 100 it is 
workable. The smaller screens on 
other computers fail to meet the re¬ 
quirements of effective personal com¬ 
puting. 

The keyboard on the Model 100 
uses the standard QWERTY layout 
and has eight function keys, four ar¬ 
row keys, and several dedicated func¬ 
tion keys. You can touch-type on this 
keyboard; the full-size keys have a 
solid feel. 

The system software of the Model 
100 is stored in ROM (read-only 
memory). Turning on the machine 
automatically takes you into the top 
level of this software. From there, you 
can move a cursor over a menu of 
files, which can be BASIC programs 
or text files. You can edit a text file, 
run a BASIC program, or search a 
text file in several ways. Terminal soft¬ 
ware is included, enabling file trans¬ 
fers over the built-in modem, serial 
port or parallel port, and remote ac¬ 
cess to computer networks and bul¬ 
letin boards. 

Although significant, the Model 
100 is just a transition product. An ef¬ 
fective portable of the future will have 
a full 25 by 80 screen, more memory. 


a 16-bit processor, and software that 
is better adapted for portability. The 
year 1984 is when such a portable, 
weighing less than 10 pounds, will 
appear on the market. How will such 
a computer fit into our lives? 

Applications 

Clearly, as the Model 100 illustrates, 
software for portable computers is 
different from software for desktop 
computers. The companies behind 
the machine invented a new style of 
portable computer—one intended to 
assist in a broad range of applications 
including BASIC programming, text 
editing, appointment scheduling, 
name and address lookup, and com¬ 
munications. 

Let's consider the problem of de¬ 
signing software for the ideal por¬ 
table, one with sufficient memory 
(say 256K bytes) a faster processor 
(8086 or 68000), a larger screen (25 by 
80), and maybe even a disk drive. 


Although significant, 
the Model 100 is just a 
transition product. 


How would software for this portable 
he designed? 

Before implementing the first pro¬ 
totype, any good software designer 
will sit down and pose a few crucial 
questions dealing with the "who, 
what, why, and where" of the soft¬ 
ware product. 

Who will be using the software? 
How much experience do they have 
with personal computers? How old 
are they? Are they male or female? 
How much education do they have? 
How much money do they make? 

What will they do with the soft¬ 
ware? Should the software be tar¬ 
geted at a particular task? 

Why are they using the computer 
instead of papeT and pencil? 

Where will the computer be used? 
Now that we're designing software 
for portable computers, we have to 
consider "laptop," "bedtop," ''beach* 
top" "coffee-tabletop" and "floortop" 
use. 

To be effective, the software for a 
portable computer has to be adap¬ 
table to a variety of situations, there¬ 


fore it has to accommodate a variety 
of information structures. Stand¬ 
alone software that's simple enough 
to be used on the run must also be 
capable of producing sophisticated 
results. It must be simple, with small 
reference cards instead of extensive 
users manuals. The best portable 
software will appeal to the same 
broad market in which Atari and Col- 
eco video-game machines sold in 
1981. Simplicity will be one of the 
most significant factors in the success 
of portable software. 

Our informal interviews with users 
of the Model 100 have yielded some 
clues to the who, what, why, and 
where of portable software. 

Today, the primary users of por¬ 
table computers are people who also 
use desktop computers. Therefore, a 
highly valued feature is the ability to 
upload and download information 
between the portable unit and the 
desktop unit. But eventually, just as 
portable radios and portable cassette 
players created their own markets, 
portable computers will appeal to 
people who aren't currently using 
desktop computers. 

Most Model 100 owners use the 
machine for fact gathering, notetak¬ 
ing, simple calculating, organizing, 
and thinking, with little or no BASIC 
programming. (Many said they use 
the BASIC interpreter as a calculator, 
for computing ratios or summing 
numbers.) Our interviews indicated 
that the text editor is the program 
used most often; name/address look¬ 
up and scheduling are the programs 
used least often. There was not much 
demand expressed for full-blown 
word-processing, and spreadsheet 
capability was considered important 
only by "spreadsheet people." The 
need for a relational database pack¬ 
age (such as dBASE II and PFS) was 
expressed by consultants with exten¬ 
sive bases of information to draw 
from. 

Most users said they enjoy the con¬ 
venience of a portable computer Por¬ 
tables are also used to fill small gaps 
of time, time that would otherwise be 
wasted. There seems to be no limit 
on where a Model 100 is used; air¬ 
planes, podiums, parties, waiting 
rooms, restaurants, and hotel rooms. 
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A Design for Portable Software 

Now we have a feel for the who, 
what, why, and where of portable 
computing. After talking with users 
of the current technology, we're ready 
to embark on some speculation about 
the future of portable software. 

Will conventional database manag¬ 
ers be the best operating software on 
portables? Probably not. Database- 
managing packages require that 
organization be preplanned, that all 
manipulation of structure take place 
before any information is entered. 
Database products such as dBASE II 
and PFS require that each fact or idea 
fit into a given layout or "template," 
The implementation of this type of 
database, no matter how user-friend¬ 
ly, can serve effectively only for ap¬ 
plications such as accounting, mass 
s cheduling, and ma iling li sts, in 
which the format of all information 
can be determined in advance. 

More appropriate for the user of a 
portable computer is a database sys¬ 
tem that accommodates flexible 
organization and reorganization of 
concepts, ideas, or outlines and is not 


limited to records, fields, and files, A 
system should let a small section be 
reorganized without affecting 
material in other sections of the 
database. 

Using such an "idea-processing" 
software package is the opposite of 
production-oriented software or 
"productivity software." Word pro¬ 
cessors, a prime example of pro¬ 
duction-oriented software, take 
finished presentations and turn them 
into attractive printed documents. 
Taken to the limit in a desktop en¬ 
vironment, word processing incor¬ 
porates graphics and typesetting 
capabilities—advanced features, yes, 
but the wrong set of features for idea 
processing. The right features for 
idea processing are "soft" concepts 
such as outlining, structural editing, 
and easy manipulation of displayed 
information. 

Idea-processing software supports 
brainstorming, fact compilation, 
organizing, and reorganizing. Idea 
processors exist in the noncomputer 
world; for example, notebooks, index 
cards, blackboards, and appointment 


books are all idea-processing tools, 
much as a typewriter is a noncom¬ 
puter word processor. 

Good idea-processing software 
supports the belief that the world is 
a chaotic, disorderly, rapidly chang¬ 
ing information structure, not a pre¬ 
dictable table of rows and columns. 
With an idea processor you can easily 
add new facts and ideas and then 
painlessly reorganize the rest of your 
model to reflect the change. Idea pro¬ 
cessing does not exclude the need for 
word processing; it's useful to have 
a link between a portable idea pro¬ 
cessor and a desktop word processor. 

Dimensions of the Portable 
Industry 

We've mentioned two portable ma¬ 
chines, the Radio Shack Model 100 
and our hypothetical 16-bit, 256K- 
byte, 10-pound "ideal machine" But 
there are many other machines that 
qualify as truly portable: the Gavilan, 
Convergent Technologies' Workslate, 
GRID Systems' Compass, Sharp's 
PC-5000, as well as others that are 
just being introduced. (See Septem- 


■IBM COMPATIBLE 


Our Specialty: 68000, 6809 CPU, graphic, database, communication, export 

Come visit us in our New York City Showroom 

COMPUTER 

COLUMBIA • 128K RAM, two floppies, 

monitor keyboard, softwares 
CORONA * 128K RAM r two drives, 

640x325 graphic, monitor, 

MSDOS, PC TUTOR MultiMate 
word processing, BASIC 
CROMEMGO * C-10 64K RAM, monitor, Z-80 
CPU keyboard, software 
64K RAM, Z-80 & 8088 CPU, 
monitor 

keyboard. CP/M86-80 
256K RAM, monitor, 
keyboard, two floppies 
RX BO printer. CP/M 
Valdoes, 

Peachtree 5000 pak 
* 128K RAM, two floppies, 
software 



PRINTER 


MICRO- 

110 cps, 84 X 84, graphic 

.459 

PRISM 

RS-232/paraltel, pin & friction 

EPSON 

FX-80, FX 100, RX-80 

CALL 

BANANA 

50 cps. 

. .205 

OKI DATA 

ML 84 parallel.. 

. . 960 


92 parallel. 

470 


93 parallel. 

. 730 

PRISM 132 

200 cps, 132 col . 

. 1,100 

TOSHIBA 

ISO cps max 24-wire head .... 


excellent letterqualtty - . . . 

1,576 

GEMINI 

Delta 10... 

.525 

DIABLO 

P11 100 cps, 80 col.... 

. 488 


P38 400 cps, 132 col, . . 

1.795 


•Letter Quality* 


NEC 

2050 20 cps for IBM . . . 

. 975 


3550 35 cps for IBM. . . . 

1,835 


7710 55 cps for serial. . 

. 2,150 

DYNAX 

HR25 23 cps parallel. . . 

. .799 


DX15 13 cps. . 

475 

COMREX 

Comwriter II. 

499 

C.1T0H 

F-10 40 cps Excellent. . . 

. 1,150 

DIABLO 

630 API w/interface. 

1,899 

QUME 

11 + 40 cps.. 

1,350 


50 cps.. 

1,595 

TERMINAL/MONITOR 


ZENITH 

Z-29 smart terminal. BEST PRICE 

ZVM 135 

•RGB color/green monitor. 

. .495 

ZVM 123 

•green monitor. 

. .119 

HAZELTINE 

Esprit tl.. . 

. 560 


Esprit III . 

. .625 

WYSE 

50 ................. . 

. 585 

VISUAL 

55... 

725 

102 

VT-100/VT-102 compatible 

. .895 

graphic 

emulate Tektrente 4010/4014 

OPTION 


695 

QUME 

102. 

. 520 


103 132 col. 

. . 890 


108 A amber. 

. 750 


DEC 

RAINBOW 

EPSON 

QX-IO 


EAGLE 


FOR IBM PC 


FLANTRONICS color phis 16 color with 
graphic software 8c parallel port 
LNW I/O & RAM module 


POWERFUL 68000 CPU 

Cromemco 256K RAM 68000 & 

Z80 ... 4,396 

CS1D2E two 5!4" floppies 

DUAL 68000 CPU, 80MB SMD 

hard disk intelligent I/O, 
UNIX, Database 

WICAT 1 to 12 users, 68000 CPU, 

256K to 4.5MB RAM, 10MB 
to 474MB hard disk, graphic 

PORTABLE ON THE GO 
Columbia, Corona, Televideo Teleporta 
Software and other equipment - - .CALL 


PLOTTER/DIGITIZER 

HOUSTON INSTRUMENT DMP 29.1,795 

DMP 40..., . . 795 

DMP 41, DMP 42.CALL 

HIPAD digitizer.725 

XY plotter 1 pen.665 

6 pens.1,095 

3 pens.650 


AMDEK 


m PLOTTER PIXY-3 


HAYES 

NOVATION 

LEXICON 

USR 


MITSUBISHI 

8* DS.DD Qume & Shugart compatible 

M2394-63 bare drive.390 

M2396 slimline bare drive.410 

Cabinet for dual 8 " full size.250 

Cabinet for dual 8 * slimline... -.200 

Cable.50 Manual..25 

BASF Disk drive 5%* SS,DD include cabinet, 
power supply and cable at 50% OFF 
ONLY $95.00 


(limited qty) 


SALES 



MODEMS 

Smart modem 300/1200 bps . 520 
Micromodem II w/softwara. 270 
Smart modem 300/1200 bps 455 
300 bps acoustic coupler. . .145 
Pa ss wo rd 1200/300.375 


Prices subject to change. American Express, Visa/ 
Mastercard add 3%. F.O.B. point of shipment. 20% 
restocking fee for returned merchandise Personal 
checks take 3 weeks to clear. COD on certified check 
only. NY, residents add sales tax. Manufacturers' war¬ 
ranty only. International customers, please confirm 
price before order. Accept P.O, from Fortune 500, 
schools and gov't. 

Computer Channel TELEX: 

21-55 44th Road 429418 

Long Island City. NY 11101 CSTNY 

For information CALL (212) 937-6363 
To order CALL 1-800-331-3343 
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ber 1983 BYTE, pages 36-44, for a 
comparative list of portables.) 

The trend is upward. The newer 
machines have lower prices and 
higher performance, screens and 
memories are larger, and 16-bit pro¬ 
cessors are more common. When the 
market for portables matures two or 
three years from now, what will a 
portable computer look like? We 
guess that there wiH be three "levels" 
of portability, each defined in terms 
of price, capability, and bulk. 

Machines at the lowest level will 
cost about $250 and will use technol¬ 
ogy similar to that of the Model 100 
with a minimum-sized screen, a full 
keyboard, and no disk drive. It will 
run a refined version of the Model 
100 software {no BASIC, better idea¬ 
processing software, less emphasis 
on specific applications such as an 
address book and scheduler). 

The middle-level machine will cost 
about $1500 and will provide the 
functionality of our mythical 256K- 
byte portable, but it will not have a 
disk drive. The unit will run ROM- 
based software, will be compatible 
with the standard desktop operating 
systems, and will interface to stan¬ 
dard desktop computers as a key¬ 
board. The operating software on this 
portable will offer sophisticated and 
easy access to the desktop's printer, 
typesetter, hard disk, and network¬ 
ing capabilities. Applications soft¬ 
ware will be up- and downloaded 
with a single keystroke. A large num¬ 
ber of portable-specific applications 
will be available, including more 
powerful idea-processing software. It 
will connect to RS-232C devices and 
phone lines. Watch for radio commu¬ 
nications, an interface to the develop¬ 
ing cellular radio network. Because 
the middle-level portable will not 
have a disk drive, the bulk of the unit 
will be only slightly larger than the 
$250 machine. 

The high-level machine will have 
more memory, a disk drive, perhaps 
a small printer, and will sell for $2500 
to $5000. It will have all the capabili¬ 
ties of the middle-level machine, but 
it will also weigh more (as much as 
25 pounds) and thus be less portable. 
There will be a smaller market for this 
machine; it will be aimed at those 
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We make C easy... 



and work! 

Eco-C compiler...we've 
got it all. 

Whether you're a seasoned professional or 
just getting started in C, I he Ecosoft C com¬ 
piler has everything you'll ever need. 
COMPLETENESS? 

Our Eco-C compiler is a complete im¬ 
plementation of C and supports all operators 
and data types (including long, float and 
double). 

EFFICIENCY: 

The compiler generates extremely efficient 
ZBO code using Zilog's mnemonics. On the 
benchmarks tested, typically we finished 
either first or second using substantially less 
generated code. 

PORTABILITY: 

The Eco-C library contains over 100 func¬ 
tions that are UNIX V7 compatible, and in¬ 
cludes a complete transcendental package. 
Programs developed with the Eco-C compiler 
can oe moved to virtually any system with 
little or no change. 

EASE OF USE? 

The Eco-C compiler includes Microsoft's 
MACRO 8n assembler, linker, library 
manager and supporting documentation. The 
assembler (M80) generates industij-standard 
REL file output. The linker (L80) is fast and 
uses only the functions you request in the 
program. Program development is a snap. 

The user's manual is dear, concise and full 
of useful information. For those of you just 
getting started with C, we also include a 
copy of the C Programming Guide (Que), 
This B. Dalton Best Seller has been adopted 
by a number of leading universities around 
the country and is included with each com¬ 
piler. The took is designed to help you learn 
C from the ground up. We ought to 
know,,,we wrote the book. 

We've made the compiler easy to work 
with for the professional and beginner alike 
Most error messages, for example, tell you in 
English (not just a number) the line number 
and character position of the eiror, what was 
expected and a page reference to the Guide 
to consult for help if you need it. 

PRICE: 

We saved the best for last; we've cut the 
price by $100.00. Now you can buy the Eco-C 
compiler for only $250,00 (MACRO 80 and 
the book alone are worth $218*00!), Shop 
around and we think you agree that the Eco- 
C compiler is the best value available. 

The Eco-C compiler requires a Z8Q CPU, 
CP/M, 54K of free memory and about 240K of 
disk space (one or two drives). An IEM-PC 
version will be available in the first quarter of 
84, To order your Eco-C compiler, call or 
write. m 

Bcosoft Inc, 

P.O, Box 68602 
Indianapolis, IN 46268 
(317) 255-6476 

TRADEMARKS: 

EcoC EEtosoft), MACRO W (MkrWU. OVM (DlgHiE R^ratthl 
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people who need to carry an entire 
computer system with them (e.g., 
consultants with large databases). 

Future Developments 

How big will the portable-com¬ 
puter industry be, and what impact 
will it have on society? We believe 
that the machines at the lowest level 
will sell in the same mass-market 
numbers as Atari and Coleco game 
machines did in 1982. The industry 
that will serve this huge base of 
people using portables will be very 
broad. Users will need software, 
hardware, and means of hooking in¬ 
to phone and cable networks. They'll 
need services such as electronic mail 
and bulletin boards, training, and 
maintenance—many of the same ser¬ 
vices that current users of desktop 
computers need but in larger num¬ 
bers and with more emphasis on 
communications and convenience. 
Certainly, having computers that 
travel increases the number of places 
that can be tied into a computer 
network. 

Will portables finally force the de¬ 
velopment of a national computer 
resource for mail and messages or a 
standard for high-level communica¬ 
tions? We think so, but it may take as 
long as five years for such sophistica¬ 
tion to develop in the market. Cur¬ 
rently, users of the Model 100 and 
other portables are communicating 
through networks such as The 
Source and CompuServe. Yet, 
because of the current price and per¬ 
formance of these services, we don't 
expect portable-computer users to 
turn these networks into mass- 
market consumables. 

A new breed of software will be 
needed for desktops and main¬ 
frames. The bigger machines will 
have to monitor telephones and re¬ 
spond to commands when you dial 
in using a portable computer. 
Bulletin-board software will evolve 
into an efficient way to access desk¬ 
top and mainframe resources from 
remote locations.* 


David Winer is president of Living Videotext Inc. 
(Suite 232. 1000 Elweli Court. Palo Alto. CA 
94303). Peter Winer is a software consultant based 
in Brighton, MA. 











V 


SUPER SIX 



SUPER SIX, THE FIRST 6MHz S-100 SINGLE BOARD COMPUTER 

TO SUPPORT BANKED CP/M™ 3.0 


SUPER SIX FEATURES: 

• 128 KB of Bank - 
selectable RAM 

• 6 MHz, Z-80B CPU 

• DMA Controller 

• 6 MHz, Z-80B DART 
(2 Serial RS-232 Ports) 

• 6 MHz, Z-80B PIO 
(2 Parallel Ports) 

• 6 MHz. Z-80B CTC 
(Clock Timer) 

• Douhle/Single Density 
Floppy Disk Controller - 
Supports 8” and 5-1/4" 
Drives Simultaneously 

■ 2/4 KB of Monitor 
EPROM 

• S-100, IEEE 696 
Compatible 

'CP M ih a trademark of Digital RfWftrch Carp. 

TurtxrDOS Is a irudumtirk of 2000 tfle 

SUPER SIX and SUPKN SLAVE iir* truilemwN uf 

•\Bvjrirttl T JigiLid Chrp. 



SUPER SIX & CP/M™ 3.0 
A PERFECT MATCH 

Advanced Digital has found the 
perfect match to its powerful, 
high-speed SUPER SIX single 
board computer. It's UigitEil 
Research’s new CP/M 3*0. 

Because of SUPER StX's 128 
KB of RAM. it is the only 
S-100 board to support CP/M 
3,0 in the banked mode; or run 
CP/M 2*2 with 64 KB of extra 
buffer* 

SUPER SIX & TurbuDOS™ 
ANOTHER PERFECT MATCH > 

When you combine the 
TurboDGS multi-user operating 
system with the 6 MHz SUPER 
SIX, you31 find your system 
running 1-1/2 times faster than 



before. Add the 4 MHz or 6 
M Hz SUPER SLAVE™ 
processor board(s) and you will 
have the fastest multi-user, 
multiprocessor system available 
today* 

See the SUPER SIX at your 
quality computer dealer or 
contact: 



5432 Production Dr, t 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 
Telex: 678401 TAB IRIN 










The Chaplin character licensed by Bubbles, Inc., S.A. 















































































































































































Draw attention toyourself. 

(Write a program for the IBM Personal Computer.) 


Let your imagination take wing. 

Think charts. Graphs, Shapes, Images, 

Use originality, creativity and color in programs 
that entertain. Educate. Organize. Analyze. And 
programs that get down to business. 

Maybe you've written software like that. Or 
perhaps you're thinking about it. 

If so, consider this. 

You could draw attention to yourself by writing 
programs for the IBM Personal Computers the 
IBM Personal Computer, Because all our advanced 
features (see the box at right) make it faster and easier 
to do so. 

Enhanced BASIC already in ROM, for example, 
has graphics commands already built in. 

And if you write a program using our Advanced 
BASIC, you'll find the DRAW command 
particularly appealing. Its virtually a separate 
graphics language within a larger language. 

Put your visual together with both the 
characters and symbols in ROM for a simultaneous, 
text-and“graphics mix. 

Have musical accompaniment as well. 

Its easy, because BASIC controls the built-in 
speaker with a single command. 

Utilize the ten, programmable 
function keys. Try F3 to paint, 

F4 for lines. F5 for circles. Or 
F6 for boxes. 


IBM PERSONAL COMPUTER SPECIFICATIONS 


User Memory 

64K-640K bytes 

Microprocessor 
16-bit. 8088 
Auxiliary Memory 

2 optional internal 
diskette drives, 5 14" 
160KB/180KB or 
320KB/360KB 
per diskette 
Keyboard 
S3 keys, 6 ft. cord 
attaches to 
system unit 
ID function keys 
10-key numeric pad 
Diagnostics 
Bower on sd I testing 
Parity checking 


Display Screens 

Color or mtmKhrtjfrte 
I ligh-resdudon 
SO characters x 25 line. 
Upper and lower case 

Operating Systems 

DOS, UCSD ^System, 
CP/M- 86 t 

Languages 

BASIC, Pascal, FORTRAN, 
MACRO Assembler, 
COBOL 

Printer 

All-poi nts-address able 
graphics capability 
Bidirectional 
80 characters /Second 
18 dharacter styles 
9x9 character matrix 


Permanent Memory 

(ROM) 40K byus 

Color/Graphics 

jfcx? mode: 

16 colors 

256 characters and 
symbols in ROM 
Gnphks mode: 

4color resolution: 

32Qh x 200v 

Black & white resolution: 
64 Oh x 200v 

!>i mu I tanmus graphics & 
text capability 

Communleatlons 

R8-232-C interface 
SDLC r Asyndirt intxis, 
Bisynchronous protocols 
Up to 9(300 bits per second 



Remember that these function keys make your 
program more "friendly" to the user and, therefore, 
more appealing to us. 

In feet, if you're interested in licensing your 
software, we could be interested in publishing it. 

We could also be interested even if it runs on 
another computer. If we select your software, we’ll 
sisk you to adapt it to our system. 

So if you think your software is close to 
picture perfect, consider sending it in. 

For information on how to submit 
your completed program, write: 

IBM Personal Computer, 

External Submissions, Dept. 765 PC, 
Armonk, New \brk 10504. 


The IBM Personal Computer 

A tool for modern times 


For more information on where ro buy the IBM Personal Computer, cadi 800-447-470Q. In Alaska or Hawaii* 800-447-0890* 

tUCSD p-System is a Trademark of the Regents of the University California, CP/M-86 is a trademark of Digital Research. Inc. 
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esl challengers 


SUMO-TESTED 


Stop wrestling with your computer equipment. With our cases you 
have ease of transportation plus maximum protection tor all your 
components. Standard cases available for IBM. DEC. Apple. Tl. 
plus many others. Custom built cases are also available to 
help protect almost any configuration of sensitive equipment. 
For loss prevention, each case has a 3 x 5 personal 
identification frame and individual serial number 
with toll free number. And like all Computer- 
Mate products, each case is pre-screened 
for excellence and backed with a 100% 
unconditional guarantee. 


Chances are your 
computer equipment will 
never undergo a heavy bout 
with a Sumo wrestler, 
but with protection from 
Cases by Computer-Mate'" 
the odds are 3 to 1 your' 
equipment would win 


For order/information contact: 


Computer-Mate. Inc. 

1006 Hampshire Lane. Richardson, Texas 75080 
Dallas (214) 669-9370 ♦ Texas Residents (600) 442-4006 
Out of State (800) 527-3643. Dealer inquiries welcome. 




WOULD YOU BELIEVE 3 OUT OF 4 StlMQ WRESTLERS RECOMMEND CASES BY COMPUTER-MATE'"? 

Neither do we. But. if wouldn't surprise us. Because our cases are built 
with brute strength, able to take a tough beating from even the mighli- 





Beyond 

the Application Program 

A Different Approach to Integrated Software 

Element managers that implement objects 
such as spreadsheet tables and text paragraphs may supplant the 
traditional concept of the application program 


To bring the benefits of personal 
computers to professionals who 
travel widely, portable computers 
must have a basic set of facilities for 
data storage, data manipulation, and 
data transmission. These facilities 
include a word processor, a spread¬ 
sheet, a personal database, and a 
combination terminal-emulator and 
file-transfer system. 

Since travelers lack luggage space 
for reference manuals, software in 
portable computers must be easy to 
learn how to use and, perhaps more 
important, easy to remember how to 
use. This requires a user interface 
that is visual—one that lets the user 
see what is going on—and one that 
is consistent across all applications. 
Moreover, the consistent user inter¬ 
face must let the user create docu¬ 
ments that include data from two or 
more different applications. 

This article describes what we at 
Gavilan Computer Corporation be¬ 
lieve is an innovative approach to in¬ 
tegrating software for portable com¬ 
puters in order to achieve high func¬ 
tionality and ease of use. Our soft¬ 
ware has antecedents in the object- 
oriented software developed at the 
Xerox Palo Alto Research Center and 
described in the August 1981 issue of 
BYTE. After orienting you in the out- 


by John Banning 

ward appearance and fundamental 
terms of our software and discussing 
our development tools, I will discuss 
the structure of our software, which 
actually puts the user interface in 
charge of the computer, and the in¬ 
tegrated application facilities, which 
are provided through ''elements" and 
"element managers" rather than dif¬ 
ferent application programs, each 
with its own unique kind of docu¬ 
ment with its own unique structure. 

Software fn portable 
computers must be 
easy to learn how to 
use and easy to 
remember how to use. 

The element-manager approach lets 
users have different kinds of objects, 
such as paragraphs and spreadsheet 
tables, in the same document, and 
lets the objects retain their normal 
behavior and functionality. For exam¬ 
ple, a spreadsheet table appearing in 
a letter can still recalculate if a value 
used in one of its formulas is 
changed. 

Orientation 

Gavilan's approach to building 
easy-to-understand software is based 


on objects whose state the user can 
observe directly (because that state is 
displayed on the screen). The user 
manipulates these objects with a 
small, uniform set of operations. In 
addition, these objects are based on 
things that are familiar to most users: 
file drawers, file folders, documents, 
paragraphs, and so forth. 

Photo 1 shows an image of what is 
called the desktop as displayed on 
the portable computer's screen. On 
it are a file drawer and a number of 
documents, each tagged with an im¬ 
age (called an icon) that suggests a 
kind of object (the front of a file 
drawer or two overlapped pages of a 
document). These images on the 
desktop represent objects that are 
open and thus accessible to a user. 
This view can always be brought up 
by pressing the Desk Top button on 
the control area on the front of the 
computer (figure 1). 

Also visible (near the center of the 
photo 1 screen) is a small arrow. By 
moving your finger over the touch 
pad on the front of the unit (the 
blank area in the middle of the con¬ 
trol area shown in figure 1), you can 
move this arrow around, pointing it 
at things on the screen. This is the 
key that ties together the visual 
nature of the interface (the ability to 
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Photo 1: The Gavilan computer's desktop image. 



Photo 2: A display illustrating the selection of file drawer A. 


view documents directly) with the 
manipulation of objects. Instead of 
remembering object and command 
names and typing them into the 
computer, you point to an object and 
an operation* 

You can point to the desktop icon 
of one of the open objects (photo 2), 
and then, by pressing the Select but¬ 
ton (see figure 1), indicate that you 
would like to examine the contents of 
that object. 

If this "on-screen button" operation 
is performed to select the photo 2 file 
drawer, what you might see is shown 
in photo 3; the file-drawer contents, 
which consist of file folders and 
documents arranged in outline form* 
Again the pictorial icons suggest the 


kind of object you are looking at* As 
with the desktop, the contents of a 
document can be viewed by pointing 
to the document icon and pressing 
the Select button* 

But you can also select data that is 
displayed in the file drawer {the 
names of the documents and file 
folders) by pointing at a document 
name and pressing the Select button. 
Having selected part of an object, you 
can perform any number of editing 
operations on it such as typing into 
it or (by pressing the appropriate but¬ 
ton) deleting, moving, or copying it* 
By pressing the figure 1 Menu but¬ 
ton, a whole list of on-screen buttons 
for various standard operations can 
be called up (photo 4) and then 


selected. The operations available 
here are exactly the same ones that 
would be used to edit or otherwise 
manipulate a paragraph or a spread¬ 
sheet* 

As with the desktop, by pointing to 
a document's viewing icon and press¬ 
ing the Select button, you can look 
at the contents of a document* Photo 
5, for example, shows text arranged 
in a paragraph, followed by the cells 
of a spreadsheet table. Again, by 
pointing to a particular object, you 
can select data in that object and do 
an operation on it* 

Note that by selecting data in the 
paragraph, you begin interacting 
(through the human-interface soft¬ 
ware) with the word-processing ap- 
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Figure 1: The Gavilan computer's control area. 
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Introducing a sensible solution 
to the problems of dBASE II 



dBASE n 

The Sensible Solution 

Records Per File 

65,535 

999,999 

Maximum Record Size 

1,024 bytes 

1,536 bytes 

Fields Per Record 

32 

384 

Key Fields Per File 

7 

10 

Number of Files 

Simultaneously Accessible 

2 

10 

Number of Screens Per Program 

Limited by 
system memory 

Limited only by 
system storage 

Data Dictionary 

No 

Yes 


We don't mean to debase dBASE II, but if 
you're looking for a data base manager that's long 
on features, dBASE D can come up a little short. 

For instance, a single dBASE D record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as dBASE II is, its limitations can 
quickly paint you into an electronic corner 

And that's why we created The Sensible Solution. 

Finally 

A sensational relational. 

Along with all the usual things you expect 
from a data base manager, The Sensible Solution lets 
you handle the kind of tough assignments that 
dBASE II can't: 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


Ready to get down to business. 

A data base manager without ready-to-run 
application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper m or 
Sensible Management™ our complete one-entry 
accounting and management system. 

They're both affordable. Business-tested. And 
supplied with source code so you can make your 
own modifications. 

A sensible trial offer. 

When you purchase The Sensible Solution , 
we'll send along a special trial disk that lets you create 
forms and enter a limited number of records. 

If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dBASE II. 


The Sensible Solution 

To order, write or call: O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-2261. Prices: The Sensible Solution — $695, Sensible Solution Bookkeeper—$ 495, Sensible 
Management— $895. In Washington, add 7,9% state tax. VISA, Mastercard and dealer inquiries welcome. 

dBASE Ilea registered trademark of Ashton-Tafe Sensible Solution, SensUe Solution bookkeeper and Sensible Solution Management are trademarks d O Hinton Computer Systems, Inc 


Circle 270 on inquiry card. 


BYTE January 19K4 253 












Photo 3: The file-drawer contents. 



Photo 4: Pressing the menu button brings a list of on-screen buttons onto the photo 3 screen . 



Photo 5: Document contents , 


plication. If you were to move the ar¬ 
row down to the spreadsheet and 
select data there, you would be in¬ 
teracting with the spreadsheet appli¬ 
cation. Thus, the idea of a program 
as something the user has to under* 
stand and deal with has been re¬ 
placed with objects that users view 
and directly manipulate by following 
a few simple rules. 

One of the standard operations 
that can be performed on an object 
is the Properties command (photo 6), 
which lets you view or set some pro¬ 
perty of an object. Selecting this com¬ 
mand for a paragraph (photo 7) 


shows that you can set character pro¬ 
perties, general paragraph proper¬ 
ties, or properties controlling the 
printing of paragraphs. By selecting 
character properties {photo 8), you 
get a form that can be filled in to set 
such features as boldface or italics. 
Thus, the property mechanism offers 
a uniform way of handling various 
properties of different kinds of ob¬ 
jects, helping to keep the number of 
operations in the system small. 

Structure 

Figure 2 shows the overall structure 
of the software that Gavilan has built 


to implement this visual, object- 
oriented approach. 

This software is written in Interpac, 
a proprietary language. Thus, the 
bottom level of the software, which 
provides the environment for the rest 
of the software, is the interpreter for 
the Interpac language. 

The operating system is designed 
not only to handle specialized aspects 
of portable computing (e,g., power 
and battery control), but also to pro¬ 
vide the fundamental services neces¬ 
sary to build an object-oriented soft¬ 
ware system. These include a multi¬ 
tasking monitor (to support multiple 
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Microsoft languages 
connect your software to 
more 16 -bit systems. 


The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsoft- 
operating systems, languages, or both. That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems.The IBM* PC, and systems from Wang, 
Zenith, DEC, Victor, Altos, Texas Instruments 
and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it's far easier to trans¬ 
port software between systems. 

A full range of languages. The versatile MS- 
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi¬ 
neering applications. Microsoft C, a complete C. 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan¬ 
guages are compatible with ANSI or ISO standards. 
A total programming environment. Compatible 
languages. Operating systems. Utilities. Plus 
complete support. AH the tools you need 
to write software that sells. 

Leadership in micros. 

Microsoft wrote the 
first BASIC 
for the 


first production microcomputer. Since then, we've 
added a full range of 8-bit and 16-bit languages, 
plus the MS™-DOS and XENIX™ operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 

More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan¬ 
guages and operating systems. Or, write for our 
booklet'The Microsoft Language Family.' 1 A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 

MICROSOFT CORPORATION 
10700 NORTH UP WAV 
BELLEVUE. WASHINGTON 980G4 




Microsoft is a registered trademark, 
and MS, XLNtX and the Micrtjsofl logo are 
trademarks of Microsoft Corporation 




Photo 6: Selection of the Properties command. 



Photo 7: On-screen buttons allowing selection of character, paragraph , or pagination properties . 



documents to be open on the desk¬ 
top at one time) and block-structured 
access to the disk and main memory. 

Holding the objects that a user 
views and manipulates is the job of 
the data-structuring software. It pro¬ 
vides object-oriented data structures 
that are built on the blocks of the 
operating system's disk and memory 
services. 

The human-interface software 
handles all interaction with the end 
user and thus has primary responsi¬ 
bility for creating the visual access to 
the objects held by the data-structur- 


ing software and the commands that 
work on them. The element manag¬ 
ers shown next to the data-structur- 
ing software in figure 2 are the main 
kind of application facility in this 
object-oriented system. 

The development of this software 
has all been done on Bell Labora¬ 
tories' Unix operating system using 
a number of compiling and debug¬ 
ging tools. 

Tools 

Interpac, the language Gavilan's 
software is written in, is based on the 


FORTH language. The choice of 
FORTH was dictated by a number of 
considerations. First, it was impor¬ 
tant to have compact code, as the task 
before us was to generate a very so¬ 
phisticated piece of software that 
must run in a limited amount of 
memory. At the same time, it was im¬ 
portant to sustain a high level of ex¬ 
ecution performance so that ade¬ 
quate response to the end user could 
be provided. 

FORTH is ideally suited to these 
conflicting goals, as its interpreted 
form can be made compact, and the 
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Now NRI takes you inside the new 
IRS-80 Model 4 microcomputer with 
disk drive to train you at home as the 
new breed of computer specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

Its no longer enough 
be just a programmer or a tech¬ 
nician. With microcomputers/ 
moving into the fabric of our 
lives (over 1 million of the 
TRS-80™ alone have been 
sold), interdisciplinary 
skills are demanded. And 
NRI can prepare you with 
the first course of its kind, covering the 
complete world of the microcomputer. 

Learn At Home 
In Your Spare Time 

With NRI training, the pro¬ 
grammer gains practical knowledge 
of hardware, enabling him to design 
simpler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 


quickly and easily 

Only NRI gives you both kinds 
of training with the convenience of 
learning at home. No classroom pres¬ 
sures, no night school, no gasoline 
wasted. You learn at your convenience, 
at your own pace. Yet you’re always 
backed by the NRI staff and your in¬ 
structor, answering questions and 
eivine vou guidance. 


Same Training Available 
With Color Computer 

NRI offers you the opportunity to 
train with the TRS-80 Color Computer 
as an alternative to the Model 4, The 
same technique for getting inside is 
enhanced by using the new NRI- 
developed Computer Access Card. Only 
NRI offers you a choice to fit your 
specific training needs. 



Now training indmtes either the TRS-80 Modd 4 
Microcomputer with Disk Drive or TRS-80 Color 
Computer with Computer Access Card; profes¬ 
sional LCD multimeter; the NRI Discover)' Lab; and 
hundreds of demonstrations and experiments 
(TRS-80 is a trademark of the Radio Shade division of Tindy Ctqj.) 


TRS-80 Model 4 Plus Disk 
Drive lb Learn On and Keep 

NRI gjves you hands-on training 
on the latest model in the most popular 
line of Radio Shack microcomputers: 
the TRS-80 Model 4. 

You not only learn to program 
your Model 4, you learn all about it... 
how circuits interact... interface with 
other systems...gain a real insight into 
its nature. Under NRI’s expert guidance, 
you even install a disk drive, verifying 
its operation at each step. 

tou also work with a professional 
4-function digital multimeter and the 
NRI Discovery Lab,® performing over 
60 separate experiments. 

The powerful, versatile TRS-80 
Model 4 microcomputer disk drive and 
other equipment you train with are 
yours to use and keep! 


The Catalog is Free. 

The Training is Priceless. 

Get all the details on this exciting 
course in NRI’s free, 104 page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, Video/Audio Servicing... 

12 different career opportunities in all. 
Keep up with the latest technology as 
you learn on the latest model of the 
world’s most popular computer. If card 
has been used, write to: 



MU Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 


W11 give you tomorrow. 
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Figure 2: The structure of the Gavilan computer's software , showing the main software com¬ 
ponents and their relation to one another. 


structure of the language gives the 
programmer sufficient control to gen¬ 
erate efficient code. FORTH also ac¬ 
commodates the insertion of assem¬ 
bly-language routines in those cases 
where performance analysis indicates 
that assembly language will provide 
substantial improvements. 

Another important quality that In- 
terpac has inherited from FORTH is 
the way it encourages the structuring 
of software in layers of abstraction. 
Each layer of FORTH "words" ("pro¬ 
cedures" in conventional terms) is 
built on the lower layer and provides 
a more sophisticated level of abstrac¬ 
tion to the next layer. This structure 
is particularly natural in that all 
operations in FORTH access their 
arguments in the same way regard¬ 
less of whether they are part of or 
built on top of the base language. 

FORTH in its pure form has some 
drawbacks that needed to be cor¬ 
rected. The combined interactive in¬ 
terpreter and compiler of classic 
FORTH has been replaced by an In¬ 
terpac compiler that runs under 
Unix. This Interpac compiler gen¬ 
erates much tighter code than that of 
standard FORTH, using techniques 
such as single-byte encoding of Inter¬ 
pac words and constant values. 

In addition, a number of changes 
to the language were made to pro¬ 
mote good software-engineering 
practice. Declaration of Pascal-like 
data structures was introduced to al¬ 
low intelligible data-structure de¬ 
scriptions. Declaration of parameters 
on FORTH words was added to pro¬ 


vide better documentation and allow 
for automatic type checking. Stack 
marking and local variables were 
added to allow more complex words 
to be created in a straightforward 
manner. A module structure was in¬ 
troduced to express modular decom¬ 
position and the attendant hiding of 
data structures and implementation 
details. 

Along with the Interpac language 
and its compiler, a number of other 
tools were created. A remote debug¬ 
ger allows us to download programs 
from the Unix system to a target 
Gavilan unit and do symbolic debug¬ 
ging from the Unix system with a 
minimal impact on the target en¬ 
vironment. This debugger also forms 
the basis for a performance monitor 
that tells us how much time is spent 
in each Interpac word and a test- 
coverage monitor that tells us what 
code has not been exercised by a par¬ 
ticular test, 

A message-compression utility 
allows us to compress by a factor of 
four the English (or French or Ger¬ 
man, etc.) text files used in error 
messages, menus, and the help 
facility 

Third-party software developers 
have a similar set of tools available to 
them. The difference is that they run 
under MS/DOS on the Gavilan unit 
or the IBM PC or XT and use the C 
programming language rather than 
interpac. 

System Software 

The operating system manages and 


controls the basic resources of the 
system, including not only device 
drivers for the computer's I/O 
devices, but also control of power to 
the peripherals and processor. 

Because peripherals can be added 
on to the unit and applications cap¬ 
sules plugged into the unit, the 
operating system provides services 
for locating a particular device or ap¬ 
plication. These services include a 
logical I/O system that routes com¬ 
mands from the rest of the software 
and interrupts from the hardware to 
the appropriate device driver. (Device 
drivers are typically contained in the 
peripheral that they control, and the 
operating system provides a general 
way of accessing them.) 

Two functions of the operating sys¬ 
tem contribute significantly to the 
particular goals of the rest of the por¬ 
table computer's software. The first of 
these is the management of the 
microprocessor tasks by way of mul¬ 
tiple tasks synchronized through 
semaphores. This approach allows 
multiple activities to proceed simul¬ 
taneously in the system and provides 
the basis for having multiple docu¬ 
ments open on the on-screen desk¬ 
top-just as you might have on a real 
desk. It also provides an elegant 
mechanism for power control: when¬ 
ever the process dispatcher cannot 
find any tasks that are ready to run, 
it saves the processor's state and 
turns the power off (power is auto¬ 
matically restored by the next inter- 

TUpt). 

The second way in which the oper¬ 
ating system supports the user's view 
of the portable computer is through 
the block manager, which manages 
secondary storage to devices such as 
floppy disks. The block manager pro¬ 
vides a uniform view of blocks, 
whether they are on the floppy disk 
or in main memory. It manages the 
whole process of deciding which 
blocks should be in memory and 
which should be returned to secon¬ 
dary 7 storage. It also provides a trans¬ 
action facility that is the basis of the 
system's Undo command. 

Data-Structuring Software 

The data-structuring software 
(whose structure is shown in figure 
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Figure 3: Details of the data-structuring software, which provides storage for and access 
to documents , 


3) provides storage for and access to 
documents. It is built upon the block 
manager, which provides raw data 
storage and creates the structures that 
hold the state of objects. Three prin¬ 
cipal kinds of objects are supported 
at this level: documents, elements, 
and cell stores. 

A document can exist on its own on 
a disk (or in a file drawer, as it is 
called) and roughly corresponds to 
what is called a document in the real 
world: a memo, a paper, a report, etc. 
A document is made up of a se¬ 
quence of elements, each of which 
has a type and corresponds to some¬ 
thing like a paragraph, section head, 
spreadsheet table, form, etc. A docu¬ 
ment may also contain a number of 
cell stores. 

All documents have the same 
structure. There can be different 
types of documents, but these are 
distinguished principally by the 
kinds of elements contained in them. 
For instance, the file drawer, which 
provides the directory of the contents 
of a disk, is a special kind of docu¬ 
ment that can contain only file-folder 
and document-reference elements. 

The second kind of object, an ele¬ 
ment, has two parts: the storage that 


holds its state, and a program called 
an element manager. The state of an 
object is held in a record-like struc¬ 
ture provided by the lowest level of 
the data-structuring software: the en¬ 
tity manager. One important piece of 
information kept by the entity 
manager is the type of the element. 

Each type of element (e.g,, para¬ 
graph, table, etc.) has associated with 
it an element manager. This element 
manager implements a standard set 
of operations that can be performed 
on an element, such as displaying the 
element, handling a selection in the 
element, typing into the element, 
copying information out of the ele¬ 
ment, etc. These operations are in¬ 
voked by the human interface in 
response to user actions. The element 
manager performs those parts of the 
uniform set of user operations that 
are peculiar to a particular element. 

The element-manager interface 
maps the calls invoking a common 
operation for an element to the ele¬ 
ment manager associated with it 
using the element-type code stored 
by the entity manager for the 
element. 

The third kind of object supported 
by the data-structuring software, the 



BTA's MODEL 524 MULTIPORT 
CONTROLLER is a code activated one 
to four serial port expander — but that's 
not all since it has separate and indepen¬ 
dent UARTS, buffers and handshaking 
each port can operate with a different 
configuration, re, different baud rates, 
stop bits, etc These features also permit 
two or more devices to communicate 
with the 524 simultaneously. 


Full duplex with EIA RS-232 protocol 


Baud rates up to 19,200 


Expansion to 16 ports by cascading 


Peripheral ports may be configured 
by user software 


•MODEL S24 . .. $249.00 

•MODEL S24A .$279.00 

same as model 524 except has 256 byte 
rx/tx buffers per port 

•MODEL 524 D.$269.00 

same as model 524, plus continuous poll¬ 
ing of each peripheral device for data 
transfer requests. The device is auto¬ 
matically connected when its turn comes 
up ON. BUSY and OFF messages are 
sent to the peripheral device 
•Other models available — Contact us or 
your dealer for additional information 


BAY TECHNICAL ASSOCIATES jnc 

HIGHWAY 603 ,PO. BOX 387 
BAY ST. LOUIS,MISSISSIPPI 3B520 
16011487 6231 
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Our new Optimizing = C86™ C 



Compiler controls 
Charlie... 


Like a Puppet 
on a String! 


Take control of Charlie with 
our new Optimizing = C86 ™ 

C Compiler...now available for 
the IBM PC-DOS and the 
MS-DOS operating systems. 
Take the upper hand with: 


Significantly faster and tighter code 
Standard object module format, linkable 
with the MS-DOS linker 


Compile time switch for big machine addressing 
(Programs can be as large as the memory you 
can afford!) 

* Compile time switch to produce in-line 8087 code. 
(We still provide our floating point package, too!) 

• Significant performance increases for our I/O 
library 

MS-DOS version 2.00 I/O library 


Many additional library functions 
Expanded manual with numerous examples 
Librarian for maintenance of MS/DOS libraries 


Optional assembly source output (It's not 
NECESSARY to produce assembly source, but it 
CAN be assembled using MASM!) 


Pull Charlie’s strings with our new Optimizing = 
C86™ C Compiler. See your local dealer or call 
Computer Innovations for information and to 
order the C86 Compiler Diskette and 
Manual...still only $395.00! 




Red Bank, N.J. 07701 

(201) 530-0995 Visa and MasterCard accepted. 


C86 is a trademark ol Computer Innovations, Inc. CRM 86 and MPM 86 are 
trademarks of Digital Research MS DOS Is a trademark of Microsoft PC-DOS is a 
trademark of International Business Machines. 


cell store, holds values that can be 
displayed by elements and maintains 
some method of computing those 
values. Thus, a spreadsheet-table ele¬ 
ment displays the values of cells in a 
cell store. The cell store holds the for¬ 
mulas used to calculate the cell's 
values. Cell values can also come 
from such sources as a database 
query or an arbitrary application pro¬ 
gram, and they can be displayed by 
any type of element, such as a form 
or a paragraph. Thus, a paragraph 
could talk about the results of a 
spreadsheet, directly displaying cell 
values from that spreadsheet, or dis¬ 
play the results of a query in an ad¬ 
dress database, thus handling such 
applications as mail-merging. 

Human-Interface Software 

The human interface handles all in¬ 
teraction with the user and is respon¬ 
sible for displaying objects and effect¬ 
ing those manipulations on objects 
that the user requests. The structure 
of the human-interface software can 
be viewed in two ways. 

The first (figure 4) shows the tasks 
that run the human-interface soft¬ 
ware, The highest-priority task is that 
associated with the desktop view, 
and this task controls which human 
interface task has access to the input 
devices and display Each of the open 
documents or file drawers in the sys¬ 
tem has a task associated with it. 
When such a task has access to the 
input devices and display, the user 
can view and manipulate the associ¬ 
ated document and its elements. At 
any time, the user may press the 
Desk Top button, activating the desk¬ 
top task, which takes over the input 
device and display and which may, 
at the user's request, cause another 
task to get the input device and 
display. 

Figure 5 shows the other way of 
viewing the human-interface soft¬ 
ware: by its program structure. Each 
human-interface task executes the 
program shown in this figure. At the 
lowest level are the input and display 
routines that give access to these de¬ 
vices and cause a human-interface 
task to block if it is not allowed to ac¬ 
cess the devices when it tries. 

Above this are various utility rou- 
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Why buy a VISUAL 102 

instead of a DECVTI02? 


14" 

non-glare 

screen 


Buffered 



Tilt/swivel 

display 


10x12 

character 

matrix 


16 

programmable. 
functions 


keyboard 




Plus...graphics now or graphics later 


The new VISUAL 102 gives full DEC VT102' performance and more features at a much 
lower price. Plus, when you need it, a Graphics Option card turns the VISUAL 102 into 
a 768 x 293 resolution graphics terminal emulating the Tektronix’4010/4014. Just insert 
the card and immediately you have high resolution graphics compatible with a variety 
of available software packages. 

VISUAL 102. The low cost, DEC VT102 compatible 
terminal that lets you graph now or graph later. 

The UL listed VISUAL 102 exceeds FCC Class A 
requirements and U.S. Government standards for X-ray 
emissions. 



Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 051*5000. Telex 951-539 
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INCREASING 
TASK DISPATCH 
PRIORITY 



Figure 4: The structure of the tasks that run the human interface. 



Figure 5: The components and structure of the human-interface softivare. 


tines for displaying menus of opera¬ 
tions and property forms. Also here 
is the Help module, which is called 
on to provide help whenever the user 
presses the Help button. This 
module gathers information from its 
environment and answers any of a 
set of questions that the user can 
select, such as "where am I?" "what 
just happened?" or "what can I do 
next?" 

Next is the document-display 
module, which has primary respon¬ 
sibility for causing a document and 
its elements to be displayed. It figures 
out which elements in a document 
are to be displayed on what parts of 
the screen and calls the appropriate 
entry points in the element managers 


to cause the elements to be displayed 
there. This module also remembers 
what parts of what elements have 
been selected and handles all move¬ 
ment of the viewing window on a 
document. 

The top part of the human-inter¬ 
face code is the main interpreter, 
which actually reads the user's ac¬ 
tions on the touch pad and keyboard 
and performs the appropriate action. 
Note that according to this organiza¬ 
tion, the central human-interface 
software is always in control and that 
the application element managers are 
only invoked when the human-inter- 
face software deems it appropriate. 
This not only means that common 
code is concentrated in the human- 


interface software, it also ensures a 
uniformity of response, as the user 
is always dealing with the human 
interface. 

Application Software 

There are basically three ways in 
which an application can fit into the 
Gavilan portable computer's software 
system. The first is as an element 
manager, and most of Gavilan's ap¬ 
plications use this mechanism to in¬ 
teract with the user. Often such ap¬ 
plications also involve a cell store. 

The second way is as a more con¬ 
ventional application program. In 
this case the application code is as¬ 
sociated with a human-interface task, 
but it replaces the main interpreter 
and the document-display module. 
Although it must still follow the 
human-interface conventions as to 
when it has access to the keyboard 
and display, it has a great deal more 
freedom about how it interacts with 
the user. Gavilaris communication 
and terminal-emulation application is 
one that follows this style. 

The third application style is to in¬ 
teract with the user through a form. 
In this case the application is associ¬ 
ated with a human-interface task that 
displays a document with form ele¬ 
ments in it. The user interacts with 
the form element manager through 
the main interpreter of the human in¬ 
terface, viewing and filling out the 
form. At various times, the user can 
activate buttons on the form, invok¬ 
ing the applications program. 
Through a cell store associated with 
the form, the application can read 
values from the blanks in the form 
and write values to other blanks in 
the form. Thus, a life-insurance ap¬ 
plication could use a form to gather 
data about a potential client and then 
use another form to display net 
worth and other financial results for 
the client. 

In all cases, the application code 
can access conventional files held by 
the data-structuring software, retriev¬ 
ing, updating, and displaying data 
from these files. ■ 


John Banning is vice-president of software engi¬ 
neering far Gavilan Computer Corporation {240 
Hacienda Ave. t Campbell , CA 95008). 


262 January 19B4 © BYTE Publications Inc. 












































FOR $1995 FEATURES 
INCLUDE: 

16 Bit CPU 

With 128K RAM Memory 
Expandable to 256K, 

Two 320KB Slimline 
Disk Drives, 

Floppy Disk Controller, 
Monochrome Monitor and 
Adapter, Parallel and 
Serial I/O’s, 

BEST OF ALU 
TEN DAYS FREE TRIAL! 
ALL YOU PAY IS 
SHIPPING! 

Suggested List $2395 


CALL OR WHITE 
FOR MORE DETAILS 
OR SEND 11995 t TO: 

TAVA CORPORATION 

16861 Armstrong, 

Irv ine, California 92714 
714/261-0200 
HtailquarttR/TelCT; 181667 
Answer Back COMPDSHACK 1RIN 


IBM® COMPATIBILITY 
FOR $1995 


A Special Introductory Offer +f 


TAVA PC 

THE SMART COMPUTER USER 
WANTS REAL VALUE WITH 
IBM COMPATIBILITY! 
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THE TAVA PC. The ultimate Personal Computer It gives you 
IBM PC® Compatibility at a fraction of the cost. Choosing a 
personal computer is a difficult decision. But. when your deci¬ 
sion is a TAVA PG it's not hard at all! The TAVA PC runs under 
DOS 1.1, 2.0, CP/M86®, and p-System®. You can choose from a 
large library of all the most popular IBM PC software products 
such as dBasell®, Lotus 1-2-3®, Visicalc® and thousands more. 

CP'MA 6 k j registered trademark of Digital ftesraich. Inc IBM PC is u feglslencd trademark of EBM Crap 


CCSlJp is a registered trademark of Sot tech Microsystems 
dB.vsr U is A registered trademark of ASHTONTATE, lac 
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How HP business graphic 


Enhance your reputation for being more pro¬ 
fessional, persuasive, credible and effective 
than your competition with the new HP 7475A 
Business Professional’s Plotter. 

Make a first impression that lasts 

The vital importance of graphics to today's business professional 
cannot be overstated. In survey 
after survey, statistics prove 
graphics can help you 
spot trends and retation- 
ships quickly, 
analyze data 
accurately, and 
communicate 
your ideas 
with more 


clarity 
and power 
than in any 
other way. 

Even more im¬ 
portant, graphics 
can actually increase 
personal and company 
productivity. And create a 
first impression of quality and 
professionalism that lasts and lasts, 

Graphics: the end to meetings 
that go nowhere 

In a fascinating research project conducted by The University of 
Pennsylvania, 123 MBA candidates were involved in a study 
designed to test the effectiveness of business graphics in meeting 
situations. The results were startling. In the group where visual 
aids were used: 

* Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used. 

* Group consensus was fasten Agreement was reached by 79% of 
the group using transparencies, compared with only 8% among 
the control group using no visual aids, 

* The decision process was accelerated: 64% of study participants 
said they made their business decisions immediately after the vis¬ 
ual presentation. When overheads were not used, the control group 
said they delayed decision-making until some time after the group 


discussion following the presentation. 

* Presenters with visual aids were perceived as being more profes¬ 
sional, persuasive, credible and effective than those not using 
visual aids. 

Now, with the new HP 7475A Business Professional's Plotter, 
your meetings can have immediate and productive results like 
these. 

How the quality look 
of HP graphics can help 

The way you present your information can be equally as important 
as the actual information you're presenting. And that's where the 
new HP 7475A Business Professionars Plotter lets your profes¬ 
sionalism shine through. 

Standards unsurpassed in the 
plotter business 

The technical standards of the HP 7475A have no equal for pro¬ 
ducing quality graphics. With a resolution of one-thousandth-of-an- 
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and circular shapes will meet exactly The result is high-quality 
charts and graphs you’ll be proud to present. 

Why 6 pens when experts say 4 will do? 

Graphics industry experts maintain that 
good graphics contain four colors per 
chart. But Hewlett-Packard goes the 
experts two better by providing a 
six-pen carousel, so you can 
store and use pens of different 
widths—thick pens for 
bold headings and thin 
pens for details. And 
with six pens, you 
won't have to 
waste valuable time 
changing them. That's 
important when “the 
boss wants to see your pre¬ 
sentation in twenty minutes!” 

With the HP 7475A, you also 
get automatic pen capping to pre¬ 
vent pens from drying out between 
uses, and special “pen damping" 

(gently lowering the pen to the paper or 
transparency) to increase pen life and ensure better line quality.., 
use after use after use. You also get a rainbow of 10 colors to 
choose from, in two line widths. 

Your choice: 2 paper sizes and today’s 
most popular graphics software packages 

While most professional business applications will be satisfied with 
standard 8!£ x 11" paper or transparencies, the HP 7475A adds the 


264 BYTE January 1984 








:an be the key to your success. 








capability of plotting on larger 11 x 
17" media* too. The larger plots are 
especially well-suited for time lines* 

PERT charts* schematics and engineering 
drawings. 

Best of all* you don't have to be a programmer 
to produce quality graphics on the HP 7475A, 

It’s supported by a variety of professional graphics 
software packages for both HP and non-HP desktop 
and personal computers. 

Naturally, speaking of software compatibility leads us to 
hardware compatibility.... 

Compatible with almost any personal 
computer in the marketplace today 

With two interfaces available* the HP 7475A quickly “makes friends" 
with most models of today’s most popular personal computers* 
including IBM? Apple,™ Compaq™ Osborne® and Commodore™ 
—as well as a host of HP computers. 

The cost? Surprisingly affordable 

The new HP 7475A Business Professional's Plotter is an amazingly 
affordable $1895. When you consider that a typical fee for a single 
five-color transparency from a graphics service is $50—and that 
the same transparency can be prepared for about $1 in materials 
on the HP 7475A—the return on your investment is almost 
immediate. 

Another choice: HP’s low-cost, 
high performance 
Personal Computer Plotter 

For the “business on a budget” you may also want a look at our 
2-pen Personal Computer Plotter* the 7470A. Its low cost (only 
$1095) is as remarkable as the quality of its plots. With many of 
the same features as the new HP 7475A, the HP 7470A plots 
on a single paper size (8H x 11"). It stores and caps two pens* 


and you can easily change the pens 
yourself for multi-color plotting. Best of 
all, the HP 7470A 2-pen plotter lets you 
turn your personal computer into a personal 
graphics workstation for only $1095. 

Send for your FREE “Better 
Presentations Package?’ today! 

For a FREE sample plot* overhead transparency* and more 
details* mail the coupon below today We'M also enclose a list 
of software packages you can use with the HP 7475A or HP 7470A. 

For the name of your nearest 

Hewlett-Packard dealer call kn HEWLETT 

toll-free 800-547-3400, T PACKARD 

1101303 


YES! I'm ready to gain a reputation for being more profes¬ 
sional, persuasive, credible and effective than my competition. 
Please send me your FREE “Better Presentations Package!' so 
I can team more about the new HP 7475A Business Profes¬ 
sional's Plotter and the HP 7470A Personal Computer Plotter. 

I understand 1 will receive this valuable package without cost 
or obligation. 

Name_.Title___ 

Company._I_ 

Address_____ 

City/State & Zip____ 

Phone Number (_)_ 

My computer is____ 

Send to; Hewlett-Packard 

16399 W. Bernardo Drive, San Diego, CA 92127 
Attn: Marketing Communications 11303 bti 


Circle 183 on Inquiry card. 
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Reviewer's Notebook 


The Chameleon Plus 

Last month I mentioned that See- 
qua Computer Corporation of Anna¬ 
polis, Maryland, was going to send 
us a revised version of its low-priced 
Chameleon. The first unit the com¬ 
pany sent us had some difficulty 
with its serial port and its parallel 
printer port. In addition, its 
documentation was somewhat 
lacking. 

This month, I am pleased to report 
that Seequa has delivered on its 
promise. We recently received a 
Chameleon Plus that seems to be in 
almost perfect working order The 
parallel printer port works without a 
flaw, as does the serial port. And the 
documentation for the MS-DOS op¬ 
erating system seems as complete as 
that for any other computer There 
are still a few very minor rough edges 
(we still haven't received MBASIC or 
the CP/M-80 operating system yet), 
but this machine looks pretty good. 

Note, however, that the Chameleon 
Plus is not the $1995 system I men¬ 
tioned last month. The $1995 system 
has only single-sided disk drives 
(160K bytes each) and 128K bytes of 
memory. In contrast, the Chameleon 
Plus has the more useful double¬ 
sided drives {320K bytes each) and 
256K bytes of memory. It also costs 
more—$900 more, to be exact, for a 
total of $2895. That puts it in the same 
league with other portable IBM 
clones from Corona and Columbia 
and even the slightly higher-priced 
Compaq, The ace up Seequa's sleeve, 
however, is its CP/M-80 compatibil¬ 
ity, and the real value of the Chame¬ 
leon will depend on how well the 
company supports that capability. 
Look for a detailed review of this 
machine soon. 

On the Printer Scene 

As anyone who has been watching 


by Rich Malloy 

the printer market has probably ob¬ 
served, a number of trends appear to 
be developing. For example, several 
good quality daisy-wheel printers 
have been introduced at fairly reason¬ 
able prices, and some are even 
sprouting keyboards. Not to be out¬ 
done, more and more electronic type¬ 
writers are coming out with com¬ 
puter interfaces. Meanwhile, dot¬ 
matrix printers with increasingly 
high resolution are appearing. A few 
of these machines have come our 
way recently. 

Comrex, which is part of the Epson 
family, has been selling daisy-wheel 
printers for some time, seemingly in 
competition with the tremendously 
successful dot-matrix printers made 
by its parent company. Comrex's 
latest offer, called the CR-II Comriter, 
is a variation of the Brother HR-15 
printer, and at $599 for a parallel ver¬ 
sion ($649 for serial), it's a good buy. 

The CR-11 prints at about 13 char¬ 
acters per second (cps), which seems 
common for low-cost daisy wheels. 
It can print at a pitch of either 10, 12, 
or 15 characters per inch or do pro¬ 
portional spacing, but the propor¬ 
tional spacing requires a special daisy 
wheel. I've been using the CR-II with 
letterhead paper and it's been giving 
me some very nice-looking docu¬ 
ments. My only real complaint is that 
its page-feed mechanism is a bit 
awkward. 

In the dot-matrix category, Mannes- 
mann Tally of Kent, Washington, a 
division of the giant Mannesmann 
conglomerate in West Germany, has 
been quietly producing high-quality 
printers for some time now. Lately, it 
has begun producing printers at 
more reasonable prices. 

The latest printer from Mannes¬ 
mann Tally is called the Spirit-80. 
About the same size as the Epson 
MX-80 and priced at $399, the 


Spirit-80 seems to be a good product 
for the home market. 

The Spirit has one of the best char¬ 
acter fonts I've seen on a low-cost dot¬ 
matrix printer, thanks to a Mylar rib¬ 
bon and the use of square print ham¬ 
mers. All of the dots actually connect 
with each other. It prints at 80 cps. 
And the choice of pitch is similar to 
that of the early Epson MX-80: 9, 10, 
and 17.8 characters per inch. 

The TI 855 printer from Texas In¬ 
struments is the latest in a line of Tl 
printers. This new dot-matrix printer 
offers incredibly high resolution at a 
fairly reasonable price ($935 for fric¬ 
tion feed, $995 for tractor feed). In 
letter-quality mode, each character is 
composed of an 18- by 32-pixel grid. 
These characters are almost indistin¬ 
guishable from typewritten ones. As 
for speed, the TI 855 prints at 35 cps 
in letter-quality mode and 150 cps in 
draft mode. 

Perhaps the most interesting fea¬ 
ture of the TI 855 is that the charac¬ 
ter-font generator routines are stored 
in removable cartridges. These car¬ 
tridges can be interchanged just like 
daisy wheels, and three cartridges 
can be connected at one time. You 
can switch from regular Courier type 
to italic type and even to Orator type 
at the push of a button. 

One of the nice little things about 
the TI 855 is that you don't have to 
turn the printer off line before you 
press the page-feed button, which 
spares you a lot of button pressing. 

The Tl 855 seems to be a solidly 
built printer. WeVe been using it to 
print out our voluminous manu¬ 
scripts, and it's been working very 
well, I only wish we had some graph¬ 
ics software that could take advan¬ 
tage of its high resolution. Maybe 
next month.■ 

Rich Malloy is BYTE's pmdud-neview editor 
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Hardware Review 


The Zenith Z-100 

This system offers the best of the 8-bit and 16-bit worlds 

by Ken Skier 


After haunting computer stores and attending com¬ 
puter shows for more than a year, I despaired of ever 
finding a system that would meet my requirements. 
What were my requirements? I just wanted the best of 
both worlds. I needed an 8-bit CP/M system to run the 
editor and cross-assembler I use in software develop¬ 
ment, yet I didn't want to lock myself into an 8-bit en¬ 
vironment. With all the new software coming out for the 
IBM PC and its work-alikes, I wanted to be able to run 
those applications as well. And although T had no im¬ 
mediate need for graphics software, I wanted a system 
that would support graphics displays because . . . well, 
just because they're so pretty 

And graphics were what first drew my attention to the 
Zenith Z-100. I was trudging down yet another aisle at 
last fall's Northeast Computer Show, hoping that this 
one might be the last, when an absolutely stunning dis¬ 
play of color graphics stopped me in my tracks. "What's 
this?" I asked the man, "This" was the new computer 
from Zenith Data Systems, the Z-100. It had just the kind 
of split personality I was looking for: an 8-bit side con¬ 
sisting of an 8085 running CP/M and a 16-bit side con¬ 
sisting of an 8088 supporting MS-DOS (known as Z- 
DOS when it runs on the Z-100), Here was one system 
that seemed to offer me the best of both worlds. And 
to put the icing on the cake, its color graphics clearly 
outclassed the IBM PC's. 

So I bought it. And Tve used it far more than 40 hours 
a week for the last eight months. After that kind of road 
test, I can report that I am still impressed by the machine. 
Let's see why. 

Physical Aspects 

The Z-100 comes in two basic configurations: the Low- 
Profile unit and the All-in-One, The All-in-One (photo 
1) features a built-in monochrome CRT (cathode-ray 
tube). The Low-Profile unit lacks a display but it's only 
7 inches high and designed to serve as a base for an ex¬ 
ternal monitor. Both units provide signals for an exter¬ 
nal RGB (red, green, blue) or monochrome video 


monitor. 

Both units are 19V2 inches on a side. The All-in-One 
is 13Y2 inches high; the Low-Profile unit, true to its name, 
stands only IVi inches tall. Each has room internally for 
two 5V4-inch floppy-disk drives or for one floppy-disk 
and one Winchester drive, and each can support one or 
two external 8-inch drives as well. 

Z-100 is enclosed in a "durable earthtone-coior 
cabinet" that has proved quite resistant to smudges and 
fingermarks. The optional 8-inch floppy-disk system 
comes in a cabinet of the same color. It would look at 
home in any business or professional setting. 

The Display 

The Z-100's text display (photos 2 and 3) consists of 25 
rows of 80 characters, each formed from a 5 by 9 dot 
matrix. The characters are crisp and clean, and the let¬ 
ters g, j, q, and y have true descenders. 

Under ZBAS1C, text can be displayed in any of eight 
colors, and all selected colors may be visible on the 
screen at the same time. By exchanging the foreground 
and background colors, you can display text in reverse 
video. Furthermore, ZBASIC gives you control of each 
pixel on the screen, so you can underline any text or 
move words and numbers up and down to create super¬ 
scripted and subscripted text. These display attributes, 
however, are up to the programmer; they are not built 
into the operating system. 

The Z-lOUs graphics capability (photo 4) is impressive: 
225 rows of 640 pixels. If color memory has been in¬ 
stalled, you can assign any of eight colors to any pixel. 
(An RGB monitor is necessary to do justice to the Z-KXys 
color graphics capability; with a monochrome monitor, 
you will see only eight levels of gray.) Text and graphics 
can be displayed on the screen at the same time. 

The display is bit-mapped as three planes of color: one 
64K-byte plane each for red, green, and blue. Although 
ZBASIC includes powerful graphics commands and 
statements, the assembly-language programmer may 
choose to access the screen directly by reading and 
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writing the appropriate bytes in memory. 

The Keyboard 

The keyboard is one of the great strengths of the Z-10Q. 
It consists of a standard typewriter keyboard bordered 
on both sides by such frequently used keys as Control, 
Help, and Delete, and topped by a row of 13 program¬ 
mable function keys. To the right is a keypad of numeric 
and cursor keys. There are 95 keys in all. 

The keyboard has the feel of a Selectric typewriter or 
dedicated word processor. The keys are nicely sculpted, 
travel about an eighth of an inch, and bottom out posi¬ 
tively They are also extremely reliable. I am not a gen¬ 
tle typist. (In my last job, I had to have my dedicated 
word-processing keyboard replaced every few months.) 
Vet the Z-100 has stood up now under eight months of 
my hammer-handed typing and never missed a key. 

The typewriter keyboard itself has an absolutely con¬ 
ventional, Selectric-style layout. The Shift keys are where 
you would expect them to be, as are the Tab and Return 
keys. The Tab key is properly oversized, and the Return 
key is oversized and shaped like a backward 'T—a great 
big target that you can't miss, no matter how fast or wild¬ 
ly you type. 

The 13 programmable function keys in the top row can 
be assigned any function quite readily in ZBASIC (a ver¬ 
sion of Microsoft BASIC almost identical to IBM's 
BASIC A), A special Help key can be used by program¬ 
mers to make their programs self-documenting, but not 
all applications programs take advantage of this key. 
Those that do, of course, are much easier to use than 
those that don't. Someday . . , ah, someday every com¬ 
puter will have a Help key, and every program will take 
advantage of it. 

All keys repeat automatically if held down. The nor- 


Photo 1: The Zenith Z-100 L This version fea¬ 
tures a monochrome monitor in All-in-One 
style. In another configuration, the Low- 
Profile style, the monitor is in a separate 
enclosure and the disk drives are arranged 
horizontally above the keyboard. An RGB col¬ 
or monitor is available for both styles. Note 
that the keyboard has an IBM Selectric-style 
key layout , with a numeric keypad on the right 
and a row of function keys along the top . 

mal repeat rate is 11 characters per second, but by 
holding down the Fast Repeat key, you can make any 
key repeat at 28 characters per second. I find this feature 
tremendously convenient, especially when I want to 
space halfway across the screen or enter a row of 
asterisks into a program. 

Like many dedicated word processors, the Z-100 dicks 
to acknowledge each keystroke. I like getting this con¬ 
firmation, but if you find it distracting, you can type an 
escape sequence (described in the Z-lOO^s excellent docu¬ 
mentation) to suppress the key-click. 

Part of the numeric keypad is a dedicated cursor pad. 
Its layout is usable but less than ideal. If the cursor keys 
were laid out in a diamond pattern, they would be easier 
to use. They would also take up more space, but J would 
willingly sacrifice the numeric pad for a diamond-shaped 
cursor pad. Or Zenith could make the Z-100 a little wider, 
to make space for a diamond-shaped cursor pad and a 
numeric pad. 

Disk Drives 

As I mentioned before, the Z-100 has room internally 
for two 5 ¥ 4 -inch floppy-disk drives or for one 5 ¥ 4 -inch 
and one Winchester drive; it can also support one or two 
external 8 -inch drives. 

The 5 ¥ 4 -inch floppy-disk drives hold 320K bytes of data 
(formatted) and are compatible with the IBM PCs drives. 
Thus, you can create a file on a Z-100 (running Z-DOS) 
and save it on a floppy disk, then carry that disk over 
to an IBM PC (running PC-DOS) and access that file. 
(However, although Z-100 disks are compatible with IBM 
PC disks, that doesn't mean that you can save a program 
on one machine and run it on the other. More on that 
later.) 

My main concern in dealing with any disk drive is its 
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Photo 2: An example of text on the Z-lOQ's monochrome display. 

reliability* The 5V4-inch floppy-disk drives on the Z-100 
have proved themselves reliable beyond my wildest ex¬ 
pectations- In the first six months of very heavy use, the 
drives performed flawlessly (I even had disks survive 
power outages—with no loss of data!) However, I did en¬ 
counter some disk errors when I persisted in using the 
ZrlflO during periods of extremely hot, muggy weather. 
(Installing an air conditioner and cleaning the heads 
solved that problem.) 

Unfortunately 8-bit CP/M software is hard to come by 
in the Z-lOO SVd-inch format. I've resorted to buying it 
on 8-inch disks and having my dealer transfer files from 
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Photo 3: A close-up of text on the ZAQQ's monochrome display: 

the 8-inch disk to a Z-100 floppy disk* Or, if you have 
access to a Kaypro, you can use it to transfer files from 
many common 5V4-inch formats to the Z-100 format. (Of 
course, if the Kaypro can do it, why can't the Z-100? If 
the Z-lOO could read assorted SVi-inch formats. I'd have 
a much easier time acquiring software. How about it. 
Zenith?) 

The optional 8-inch disk system includes one drive 
($1599) or two drives ($2299) and stores 1*25 megabytes 
on each disk. The advantages of this system include— 
obviously—much more data storage on line as well as 
faster disk access and the ability to buy software in the 


At a Glance 

Name 

Zenith Z-100 

Manufacturer 

Zenith Data Systems Inc 
IOOO Milwaukee Ave, 

Glenview. IL 60025 

Components 

Size: 19.5 by 19 by 7,5 inches 

Processors: 8085, 8-bit, 5 MHz: 8088, 16-bit, 5 MHz 

Memory: 128K bytes system memory {expandable to 768K), plus 

three 64K-byte planes of screen memory: all parity-checked 

Display 

Text: 25 rows of 80 characters. 5 by 9 dot matrix ("soft" character 
set, dynamically redefinable) 

Graphics; 225 rows by 640 dots; 8 colors 
Output: RGB and monochrome video 

Keyboard 

95 keys, including 13 user-programmable function keys and an 
18-key numeric and cursor pad 

Repeat rate: II characters/second; with Fast Repeat key: 28 
characters/second 

Mass Storage 

Two internal 5’A-inch floppy-disk drives, double-sided, 320K, IBM 
PC-compatible; controller supports two external 8-inch drives as 
well; optional 11-megabyte Winchester may replace one of the 
internal drives 


I/O 

Two EIA RS-232C serial interface ports, software-configurable for 
1T0 to 38,400 bps; one 8-bit Centronics-compatible parallel port 
(output only] 

Expansion 

Bus provides five IEEE-696 fS-100] slots; disk controller occupies 
one 

Software 

None included; CP/M-85 and Z-DGS (MS-DOS) are available, as 
are 8-bit MBASJC. 16-bit 2SA5JC, 1-2-3. Microplan, Wordstar, 

Peach text 5000, and other programs 

Options 

The 2-100 is available with 0, I, or 2 built-in 5 V* -inch drives; with 
or without a built-in monochrome monitor assembled and tested 
(as the 2-IQOJ or in kit form (as the Heath kit H-IOO). Software 
package of Z-DOSv CP/M-85, 2BASIC, and MBASIC available for 
$300 

Documentation 

278-page User's Manual. Two ring-bound manuals accompany 
each of the following software products: Z-DQS 2SAS1C, CP/M-85, 
MBASJC and Multipfan 

Price 

Prices range from S2199 for the HS-100-31 (kit with one drive, 

192K RAM, monochrome graphics) to $3499 for the ZF-110-22 
(assembled unit with two drives. I28K RAM, color graphics) to 
$5599 for the ZW-I20-3Z [assembled unit with one floppy-disk 
drive and one Winchester, 19 2 K RAM, monochrome graphics, 
built-in nongfare green CRT) 
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For users of Apple, IBM, TRS/80, Atari, Commodore, Texas Instruments, and other brand name computers: 


Now you can get error-free double density diskettes by 
ISM, Control Data, Maxell and Verbatim delivered to your 
door. For some of the lowest prices around. 

You save because we ship huge volumes of magnetic 
media in boxes of 10. 

To order, use this form.- 


For even faster service, call toll-free. 

1-(800)-FLOPPY$ or 

© 1-(800)-521-5700 

Michigan • 1-800-482-4770 
Canada • 1-800-265-4824 
Alaska/Hawaii • 1-800-821-9029 

ALL MAJOR CREDIT CARDS ACCEPTED 

Shipping & handling F.O.B. Southfield 

Transaction Storage Systems Inc., Southfield. Ml II JO 


EXPECT A MIRACLE 


| 5 -y;ss 

|5-v; r DS 

I rss 
s M os 

I Sub 
| Totals 

J Name 

| Company 
I Address 

I City 

| □ AMEX 
| Card # . 


23 90 
34 90 

24.90 

39.90 


\ferbatim* 


23.90 

34.90 


Qty, 

Control 

Data 

Qty. 

maxell 

Qty. 


19.90 

29.90 
28.00 
29.90 


28.90 

41.90 



$ 

$ 


Title . 


State . 


□ MASTERCARD 


□ visa 


Exp, Date. 


| Shipping and handling 1-6 boxes add $4.00 per order A I 

J 7 or more add $6.00 per order. w W I | 

■ Clip and mail today to: Transaction Storage Systems, Inc., 

• nnhcc n .... 


Circle 361 on inquiry card. 


22255 Greenfield Road, Southfield, Ml 48075 
BV84 




































Photo 4; An example of graphics on the Photo 5: Inside the Z-100. The S-100 bus sits behind the disk drives and disk-drive controller 
Z-100's monochrome display. (upper left) and the display (upper right). Access to this bus is very simple. The top cover 

of the machine can be easily removed , without unfastening any screws. 


8-inch format. 

The optional Winchester drive (about $2400) provides 
11 megabytes on line, which may be transferred to or 
from the Z-100 at 5 megabytes per second—an order of 
magnitude faster than the 5 *4-inch floppy-disk drives 
can manage. That's invaluable if you have a large amount 
of data, or many programs, on line. Still, you must back 
up that hard disk eventually, and doing so onto 5 Vi-inch 
floppy disks will take some time, since you might need 
30 or more disks to complete the operation. Neverthe¬ 
less, one can hardly fault Zenith for offering a hard disk 
with so much capacity. 

Microprocessors 

The Z-100 is a dual-processor system. Its 8-bit 8085 lets 
it run CP/M-85 applications, and its 16-bit 8088 lets it run 
MS-DOS. Both processors run at 5 MHz. 

Note that, although both processors are present, you 
cannot use them simultaneously, and I am not aware of 
any applications that transfer control from one processor 
to another. Thus, in any given work session, the Z-100 
is either an 8-bit system or a 16-bit system. 

How do you tell the Z-100 which processor to use? Just 
turn it on and insert the appropriate system disk, [f you 
insert a CP/M-85 disk, the Z400 will configure itself as 
an 8-bit, CP/M system. Or cold-start it with a Z-DOS 
disk, and the Z-100 will configure itself as a 16-bit, MS- 
DOS system. 

Memory 

The Z-100 is available with as little as 128K bytes of 
RAM or as much as 768K, all parity-checked. The main 
circuit board can accommodate 192K bytes of RAM; ad¬ 
ditional memory requires memory cards, which plug in¬ 
to the S-100 bus {photo 5), 


(With all this RAM on hand, you might want to use 
some of it as a RAM disk—or, in the 8-bit environment, 
you might want to access memory beyond 64K through 
the use of bank-switching. If so, youH have to look to 
third-party software developers, since the software sup¬ 
plied by Zenith provides neither RAM-disk capability 
nor bank-switching.) 

In addition to the system RAM just described, the 
Z-100 contains 64K to 192K bytes of video RAM. Mono¬ 
chrome graphics needs only 64K, whereas color graphics 
requires 192K: three planes of 64K each, to provide in¬ 
formation for the red, green, and blue signals. A Z-100 
with only monochrome graphics can be upgraded to col¬ 
or by the addition of 128K bytes of RAM (a $290 option). 

Interfaces 

The Z-100 comes with two serial ports, a parallel printer 
port, a light-pen interface, and outputs to drive RGB and 
composite video monitors. Sockets for ail of these inter¬ 
faces are on the back of the Z-100 (photo 6), making it 
easy to have a very neat installation, with all cables out 
of sight. 

The serial ports conform to the E1A (Electronic In¬ 
dustries Association) RS-232C standard. One is wired 
as DTE (data terminal equipment) and the other as DCE 
(data communications equipment). Thus, one or the 
other should be suitable for cabling to almost any 
RS-232C device. 

By running a program called Configur, you may set 
each serial port to any desired data rate, from 110 to 
38,400 bits per second. Configur also lets you designate 
odd, even, or no parity; handshaking protocol, if any; 
and handshaking pin, if any Configur is totally menu- 
driven and extremely easy to use—it even draws a pic¬ 
ture on the screen, showing the back of the Z-100, with 
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_ MOST ACCOUNTING SOFTWARE TURNS 
WORK STATIONS INTO BATTLE STATIONS. 


When you have Champion Accounting Software, 
your personnel can leave the combat zone. 
Because Champion' gives you the performance 
you need, without a fight. 

Champion is written in dBASE II** on one 
convenient disk And its features make 
conventional accounting software obsolete 

PERFORMANCE 
YOU CAN SEE. 

Other software dealers will tell you what they 
think ttfflir product will do, Only Champion 
dealers will show you how the software 
performs: 

• Help function provides users with clear, 
concise, on-line answers to questions about 
Champion. 


• Unparalleled recovery program automatically 
puts the user's books back in balance in the 
event of acrash. 

• Real time updating. All files are simultaneously 
updated when data is entered. 

PRAISED BY EXPERTS. 


1 'It performs extremely well...II you are 
looking for a good, competitively priced , 
fully integrated accounting package... 
take a close look at this one. '' 

Amanda Hixson 

INFOWORLD. 9;83 

"... users will find this to be a very com¬ 
prehensive software package with several 
attractive features that make it superior 
to its competition." 

Carl Heim. CPA 

INTERFACE ACE 8. 83 


For more about Champion performance, see 
the Champion dealer nearest you, And get the 
accounting software system that lets you work 
in peace. 

Champion is a rrjgifiietetJ trijdemam of Cliampion SoftwarB Corporation 
dBASE II iip a i DgisLered trademark nf As HI on-Tale 

Champion Software Corporation 
Formerly: 

Data Base Research Corporation 
66 South Van Gordon, Suite 155 
Lakewood, CO 80228, (303) 987-2588 



BUSINESS ACCOUNTING SOFTWARE 


Dealer Inquiries, Circle 497 
All others, Circle 49& 









Users L ve 
PRINTER 
Performance 


They love the way PRINTER printers go about 
doing everything that needs printing. From data 
processing, to graphics, In executive letter 
quality correspondence* Day after day. With all 
the features needed to make your printer 
performance as good as your computer's* 


b models to choose from. One for every 
requirement, every' budget—Models 910, 920, 930. 
T Dual speeds— up to 80 cps for correspondence 
and 340 CpS for data processing and drafts. 
Bidirectional/Logic Seeking. 

Multiple character sizes — to fit every need. 
With true descenders for easier reading and 
proportional spacing for better appearance. 
Resident and downloadable fonts, 

] | Multilingual— to serve computers around the 

world. With 96 ASCII characters and up to 8 
standat'd languages. 

! Dual density graphics — 144x144 dots per inch 
for detail, 72x72 for speed—in raster format 
with true data compression. Dot addressable. 

? Versatile paper bundling— up to 6 copies on 
16" paper. For everything from labels to 
really big spread sheets 1227 cols.) 

• User lover— quiet (less than 60 dBA}, 

_ easy-change cartridge ribbon, front panel 

controls and status indicators, sSelf-diagnostics, 
easy interfacing, and ready-anywhere 
multi-voltage power supply. 

You, too, can become a PRINTER lover. Call for the 
name of your nearest sales represent a live. 

Prlntek, Inc., Benton Harbor, Ml 49022 
$16/925-3200 TWX 810-270-3112 

1 * 800 * 368-4636 




Photo 6: Part of the back panel of the Z-J 00, Along the bottom are 
two serial connectors (both male and female) t a pm rail el printer port , 
and a light-pen connector On the upper right is a brightness control 
for the internal display, just above a connector for an RGB monitor 
Note the wealth of cut-outs for optional connectors. 

an arrow pointing out the DB-25 connector for the port 
you've selected. The only way it could be more user- 
friendly is if it had hands coming out of the screen to 
plug in your cable for you. 

I have connected my Z-1G0 to a variety of computers, 
printers, and other RS-232C devices, both for input and 
for output, and have always found the interfacing to be 
quick and easy. Would that RS-232C communications 
could always be established so readily 

The Z-100 also features a Centronics-compatible paral¬ 
lel port, making it a simple matter to connect the Z-1Q0 
to any parallel-interface printer, plotter, or similar device. 

A light-pen port is available, but Zenith does not yet 
provide a light pen to go with it. 

Signals are available for both RGB and composite video 
monitors. You can drive both types of monitors at once, 
but both will show the same picture; you can't show one 
picture on one monitor and a different picture on the 
other. 

If you need more I/O (input/output) than this, you can 
always plug in an S-100 card to provide the number and 
type of ports you need. 

Software 

The Z-100 runs 8-bit CP/M and 16-bit MS-DOS—prob¬ 
ably the two most popular operating systems for today's 
personal computers. A powerful version of Microsoft 
BASIC is available for each operating system: MBASIC 
for CP/M, and ZBASIC for MS-DOS. 

ZBASIC is almost identical to BASICA, the most 
powerful version of BASIC available for the IBM PC, 
They seem to differ only in some of the graphics state¬ 
ments. ZBASIC offers greater resolution and more col¬ 
ors than BASICA, but BASICA offers several screen 
"pages/' whereas ZBASIC offers only one. 

I prefer ZBASIC. With BASICA, you must decide at 
the outset whether you want a high-resolution, mono¬ 
chrome display, or a low-resolution, four-color display 
With the Z-100, that decision is unnecessary. All text and 
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1963 FEDERAL FORMS AND SCHEDULES INCLUDED 


Level III , Parlnership 
Corporate SIDQfl. 


All Iprms and schedules sublet to Ileal IRS changes lor 1983 tax year 
25 Inlegrated slate returns available * Orders taken for yearly update packages 
Transparencies: Level I. $150; Levels II. Ill TV. $250 each 


It* COte 


Compute and print 
client tax returns 
in minutes 


on your microcomputer with 

MICRO-TAX 




That's right in just minutes you can have a 
client's completed tax return in your hand 
Think about it.. you increase client volume, you increase your proi 
Plus, you save the cost of your computer service bureau—and you have 
complete client security. 

FEDERAL AND STATE PACKAGES TO MEET EVERY NEED MICRO-TAX* 
offers four Federal tax packages and 25 state packages (fully integrated 
with the Level II Program), so you can select the programs that best meet 
your needs: 

Level I—Federal Individual Package: for individuals preparing their own taxes. 
Level II—Federal Professional Individual Package: for accountants, 
registered agents, tax attorneys, and other tax professionals. 

Level III—Federal Partnership/Corporate Package: for those who pre¬ 
pare Federal Partnership, Corporate, and Subchapter S returns. 

Level IV—Overseas Tax Package: addresses the unique tax situations 
of United States Expatriates. 

Levels II, III, and IV have a depredation module and automatically com¬ 
pute underpayment penalties and minimum tax. In addition. Levels li and 
III automatically compute se^employment taxes, and Level It computes 
income averaging. 

FLEXIBLE DATA ENTRY. With MICRO-TAX* you can organize data entry 
in a sequence Similar to that of man" a! tav nmnara+inn nr unn ran 
choose another sequence. The 
menu driven system makes data 
entry simple, 

MULTIPLE PRINTING OP¬ 
TIONS. You can input client tax 
information at the time of inter¬ 
view and produce forms imme¬ 
diately, or enter data during the 
day and batch print returns at 
night. MICRO-TAX* prints your 
returns on IRS forms, IRS ap¬ 
proved substitute forms, or 
with transparent overlays. 

TAXNEr —TELETEXT SUP¬ 
PORT NETWORK. MICRO-TAX' 
customers can now have access 
to an electronic mailbox and 
instantaneous memoboard 
through the TAXNET* 




teletext support network With TAXNET/ you can send information, ask 
questions, get answers and updates—directly through your computer 
and a modem 

TAX ORGANIZER Now MICRO-TAX'offers a Tax Organizer. You get both 
the software and the forms, so each year, you can send your clients an 
organizer with the prior year's client data printed on it. 

HARDWARE COMPATIBILITY MICRO-TAX* is compatible with your IBM 
PC/XT* DEC Rainbow,' Radio Shack/ or any other personal computer 
with CP/M-80,* PC DOS,* or MS DOS*—from 
Apple* to Zenith * 

So, take the tedium out of tax preparation—save time and money¬ 
ed Micro-Tax * for complete details, 

nf /igH tinuJH tnri-ni Wfii/nr 


'C/PM — Trademark of Digital Research, 
inc.; DEC Rainbow — trademark of Digital 
Eguipmenl Cup. MICRO-FAX ana TAXNET 
■ trademarks of Microcornuutef Tansjatems. 
fna, MS DOS—Trademark of Micro sol f 
Corp.. PC. DOS Sflfcfl PC. and fBM XT— 
trademarks of 'IBM: Appte — trademark ni 
Apple Computers, Zemlh—trademark ol 
Heath C&mpany anti Smith Ratfro Cnrp . 
Radio Shack—Trademark of Tandy Carp 


MICRO-TAX* MICROCOMPUTER TAXSYSTEMS, INC. 

6203 Variel Avenue, Suite A Woodland Hifls, CA 91367 Dept IB Phone (213) 704-7800 

(Area code changes to (618), effective January 1984) 
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YOU CAN’T 
FIGHT STATIC 
SITTING DOWN. 


Static electricity exists everywhere in an office 
environment—it's not just confined to a few square 
feet around a CRT. And when you consider that some¬ 
one casually walking past a terminal can generate 
enough charges to trigger a major malfunction. 
it's clear that a small anti-static mat is hopelessly 
ineffective in protecting sensitive computers. 

The solution is Staticide®. Unlike bulky mats, 
which can be unwelcome in a smartly-decorated 
office setting, Staticide provides an invisible barrier 
against static—a shield that remains in effect for up to 
six months with a single application. And while mats 
can cost hundreds, a quart of Staticide is only a few 
dollars. What's more, now you could wipe out static 
and dust attraction on CRT screens and keyboards 
with new Staticide® Wipes ™. 

Staticide from ACL. When 
you compare it against anti¬ 
static mats, the results will 
floor you. 



$ 

Staticide 

by ACL Incorporated 



1960 East Devon Ave. 

Elk Grove Village. IL 60007 
(312) 981 -9212, TELEX: 4330251 
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We offer no static 
to our customers. 


graphics are displayed in high-resolution mode. There 
is no need to issue a SCREEN statement to configure 
the screen; you may PRINT, DRAW, PAINT, or create a 
LINE in any of eight colors at any time. 

With the exception of the graphics and certain 
parameters used in opening RS-232C ports, BASICA and 
ZBASIC seem to be identical. Almost any program writ¬ 
ten in BASIC for the PC should run on the Z-100, with 
little or no modification. (Of course, if it uses PEEKS, 
POKES, CALLS, and USR functions, all bets are off.) 
Nonetheless, you cannot simply take a disk that has an 
IBM PC BASIC program, insert it into a Z400, and run 
it. It won't work, and when you list the program, it won't 
look right. Why not? 

The answer has to do with the way each version of 
BASIC tokenizes a BASIC program, (A token is a byte 
used by the BASIC interpreter to represent a keyword. 
Tokenizing a BASIC program makes it take up much less 
space in memory or on disk.) A program in memory is 
always tokenized. 

When you save a program on disk, it is normally saved 
in tokenized form. But BAS 1C A and ZBASIC use dif¬ 
ferent tokens to represent the same keywords. For ex¬ 
ample, BASICA might use the token $8A to represent 
the keyword PRINT, while ZBASIC might use the token 
$A2 to represent the same keyword. If you save a 
BASICA program in tokenized form and then load it in¬ 
to the Z-100, ZBASIC will interpret it as a different pro¬ 
gram. Every PRINT statement, for example, might be in¬ 
terpreted as a GOTO. No wonder the program won't run. 

Fortunately, there is a simple solution. To transfer an 
IBM PC program to the Z-100, first save it in ASCII 
(American National Standard Code for Information In¬ 
terchange) format. (A program saved in ASCII format 
has all keywords spelled out; they are not represented 
by tokens.) To save a program in ASCII format, use the 
optional argument [,A] like this: 

SAVE "PROGRAM.BAS", A 

Now you can take the disk over to a Z-100 and load the 
program. ZBASIC will interpret every PRINT statement 
as a PRINT statement and will correctly interpret all other 
keywords as well. Then if the program doesn't run im¬ 
mediately, it should be a relatively simple matter to 
modify it to make it run. 

What about applications programs? Some of the most 
popular applications for the IBM PC are already available 
for the Z-100: 1-2-3, Multiplan, Wordstar, and Peachtext 
5000, to name a few. And as new products are an¬ 
nounced for the PC, their developers often state the in¬ 
tention of bringing out a version for the Z-100. However, 
the Z-100 is not totally PC-compatible, so don't expect 
any arbitrary PC application to run on the Z-100 right 
out of the box. Some will, some won't. That's probably 
the most frustrating thing about the Z-100. I think it's a 
better machine than the PC, but sometimes I just wish 
it were a PC, so I wouldn't have to wonder about its abili¬ 
ty to run PC applications. 








PIECE 

OF 

MIND 


CompuPro's System 816 . 

The fastest, most cooperative computer you can buy. 


OEMs and systems integrators are busy 
people. Too busy to waste time with an 
uncooperative computer system. 

Thats why every System 816 from 
CompuPro is built to work long 
and hard without a whine or 
a whimper 

More Dependable. 

With ten years of pioneering 
successes bulk into it the 
System 816 is backed by the 
industry's longest warranty 
coverage. Depending on your 
needs, our warranties range from 
12 to 36 months. Most other 
computer manufacturers expect 
you to be satisfied with 90 days, 
which typically covers parts only 

You can also depend on 
complete hardware and software 
support, flexible configurations and upgrades, and 
system training. 

More Powerful. 

The System 816 squeezes more performance out of the 
IEEE-696/5-100 bus than any other system you can buy. 

A choice of CPUs—and up to 4 Mbytes of our exclusive 
M-Drive/H m RAM disk—give multiple workstations all 
the speed and power they can ask for. Standard RAM 
memory is expandable to one megabyte or more. 

Disk storage capacity ranges up to 4.8 Mbytes on 
floppy drives and as much as 320 Mbytes per controller 
on hard disk. 



A GODBOUT COMPANY 

3506 Breakwater Court, Hayward, CA 94545 

CP/M and CF/M-S6 are registered trademarks and CP/M-60K. MP/tt-66, Concurrent 
CP/M-86 and FORTRAN 77 are trademarks of Digital Research Inc. CP/M 846 and 
MF/M sa& are compound trademarks of Digital Research Inc. and CompuPro. 

For deafer locations, see page 389 


More Versatile. 

All family members share a common 
modular architecture. So its a 
simple matter to upgrade or 
reconfigure any of them to keep 
up with your needs. All the while 
maintaining complete software 
compatibility up and down the line. 

And the S-1Q0 bus allows you 
the flexibility to plug in any 
compatible board to add graphics 
capabilities or boards for your 
own unique applications. 

You also get your choice of 
operating environments, including 
CP/M® CP/M-S6® Concurrent 
CF/M-86™. MP/M-86™ and 
CP/M-68K™ and our own 
CP/M®8-16 m and MP/M m 8-16™. 

At the programming level, the 
System 816 family supports Pascal. C, FORTH. BASIC. 
COBOL, PL/1, FORTRAN 77 th and more. 

More Information. 

Your customers satisfaction is important to both of us, 
so don't get stuck with a system that's more of a 
hindrance than a help. Send in the coupon and find out 
what peace of mind is all about. 

For business, scientific and industrial computing 
solutions, call (415) 786-0909 ext. 506 for the location of 
our dealers worldwide, or the Full Service CompuPro 
System Center nearest you. 

EH Send me your free System 616 brochure, 

dl Send me the name of my nearest Full Service 
CompuPro System Center or dealer 

NAME__ 

TITLE___ 

ADDRESS ___ 

CITY__STATE ZIP _ 

Mail to: CompuPno. Attn: Sales Dept. 

3506 Breakwater Court. Hayward. CA 94545 

Prices and specifications sutiject to change without notice. 

System big front panel design shown Is available from Full Service ComptiFro 
System Centers only. ©1983 COMPUPRO 
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IT'S SIMPLE. 

CALL & SAVE MONEY! 


1 - 800 - 841-0860 


TELEMARKETING COMPUTERS AND 
EQUIPMENT TO SAVE YOU MONEY 


SINCE 1978 




• PURE RADIO SHACK EQUIPMENT • 

% 

AND 
MORE 

DISCOUNT 

***CALL FOR PRICES*** 
ON COMPLETE LINE 


PRINTERS AND EQUIPMENT 


EPSON 

OKPXTA 

SBB t 


SMITH 

CORONA 


RB ROBOT 


a n) 



Ritrtimi - f t 

C.ltoh 

Q) Hayes* 
Novation 


Q commodore 


WE SELL IBM P.C. COMPATIBLES 


fitWCG 1978 

* PIONEER IN DIRECT TO 
CONSUMER SALES OF MICRO 
COMPUTERS AND UECTRQNICS 

* NAME BRAND PRODUCTS 

■ LARGE INVENTORIES 

* NEXT DAY SHIPMENT ON 
MOST PRODUCTS 

FREE UPON REQUEST 

* DISCOUNT PRICE LIST AND 
INFORMATION KIT 

* COPY OF MFR 5 WARRANTY 

* PRICES AND PRODUCTS ARE 
SUBJECT TO CHANGE 
WITHOUT NOTICE 



Man ' s B » a ( F r i h? ti 

Micro Management 
Systems, Inc. 

2803 ThomasviUe Road East 
Cairo, Georgia 31728 
(912| 377-7120 ff 1 


Documentation 

The documentation provided with the Z-100 is com¬ 
plete and easy to use. It is also voluminous. Printed on 
8 Y 2 - by 11-inch card stock and bound in a vinyi-dad 
3-ring binder each manual outweighs a typical lap 
computer—and a complete system may well include 10 
manuals. (The Z-100 itself comes with a 278-page User's 
Manual , and each software product comes with one or 
two volumes of ring-bound documentation.) If you get 
a Z-100 with two operating systems/ two versions of 
BASIC, and Multiplan (a standard software bundle), 
you'll need a bookshelf just for your system's manuals. 
And a strong bookshelf, at that. 

The User's Manual includes many pictures identifying 
the parts of the system and step-by-step instructions 
showing the novice how to get the system up and run¬ 
ning. The CP/M guide is the best-organized book I have 
come across on how to use CP/M. Every manual features 
a table of contents and an index: both are complete and 
detailed. 

Technical Support 

When I needed information that I couldn't find in the 
manuals, I called Zenith's Software Consultation Group, 
Their performance was excellent. Even when my ques¬ 
tions were extremely technical, they managed to give me 
prompt and accurate answers. Their phone number is 
printed on the inside of each manual. {No, it's not an 
800 number—but the quality of support available at that 
number is worth far more than the price of the call. 
Without it, some of my most important applications 
would never have run on the Z- 100 ,) 

Conclusions 

The Z -100 is a powerful and reliable system that runs 
both CP/M and MS-DOS, In many ways it is IBM PC- I 
compatible, but it is not a PC clone and cannot run all I 
PC software. On the other hand, its keyboard and graph- I 
ics are clearly superior to the PC's. 

The Z-100 features sufficient I/O for most applications, I 
and further I/O can be provided via its S -100 bus. Its I 
documentation is excellent and backed up by profes- I 
sional technical support. Quality control in the hard- I 
ware, software, and documentation is superb. The sys- I 
tern delivers exactly what you expect and offers no I 
unpleasant surprises. 

How could it be improved? A diamond-shaped cur- I 
sor pad would help. So would the ability for CP/M-85 I 
to read and write a variety of 5 Y*-inch disk formats. And I 
although Z-DOS has a utility that can read CP/M files, I 
it can't write them. So I'd like to see a Z-DOS utility that I 
can copy Z-DOS data and text files to CP/M disks. 

The bottom line? If you want a well-designed, well- I 
built, well-documented system that runs the best of I 
8 -bit and 16-bit worlds, consider the Zenith Z-100. ■ 

Ken Skier (28 Fairlaum Lane , Lexington, MA 02173) is an author and soft - I 
ware developer whose credits include the Skiwriter word processor, new* I 
distributed with the Epson Notebook computer. 
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THE MOST OUTSTANDING MULTIPROCESSOR, MULTIUSER ORCHESTRA 


PERFORMING ARTS 
of COMPUTER SCIENCE 



Our Duet Product (MCM*80 and DCM*80), installed in 
thousands of multi-processor multi-user systems as well 
as in single user systems worldwide, certifies our field- 
proven performance* Our state-of-the-art products, first 
and best, have been soundly accepted by the various in¬ 
stitutes, from the government to the universities, and 
utilized by the various applications, from office auto¬ 
mation to control automation. Our product superiority 
is recognized for the following reasons. 

Identical Master/Slave SBC (Single 

Board Computer) architecture results in a prime 
advantage, never letting the entire system down. Not 
only that, the master/slave status is programmable, so 
it is truly possible to build redundancy in a 
multiprocessor system* 

Unlimited Expandability differentiates our pro¬ 
ducts from other multiproces¬ 
sor based systems 
which are bound 
to the networking 
limitation. Our 
TURBODOS im¬ 
plementation on- 
multiple net¬ 
works, which 
connect multiple 
multiprocessor 
systems, matches 
the capacity of a 
mainframe, thus surpassing the mini computers. 

Low Cost Local Area Networking has 

always been a subject but never a solution. Our ap¬ 
proach to the LAN of SBCs, with integrated LAN con¬ 


trol thru the high speed and reliable IPC (Inter- 
Processor Channel), provides an ultimate low cost solu¬ 
tion for each computing station in a network* 

Superior S-100 board Products are the key 

to superior system products. We now provide two pro¬ 
minent single board computers: MCM*8G, based on 
Z80 (4 MHz, 6 MHz, or 8 MHz) processor family, and 
MCM*186 based on 80186 (8 MHz) processor. There 
are two disk controller products, DCM*80 and 
DCM*80 11. DCM*80 is the first disk controller to in¬ 
tegrate the floppy disk 
controller and the SASI 
(ANSI SCSI) hard disk 
host adapter in one 
board. DCM*80 11 is 
DCM*80 plus 8K 
Track Buffer with on¬ 
board DMA for 
performance. 

Our RAM *80 is the first memory board 
which has quad-mode capability. It works 
not only as an 8-bit and 16-bit memory 
board, but also as a memory disk board. 
LINK *80 is an intelligent I/O board designed 
for high performance foreground processing 
capability with on board processor (Z80 A) 
and memory buffer. 

g J C SYSTEM 

—_ __ __ 469 Valley Way 

=_ Milpitas, CA 95035 

- 408/945-0318 TWX 910-381-7041 

JC Systems products are available worldwide thru 60 dealer bases 
which are growing continually. All of our products are serviced 
factory-direct or by our dealers. We maintain highly confident 
technical support, both in the hardware and software products, 
CP/M and TURBODOS. 




CP/M is a trademark erf Digits] Research. Inc. 
TURBODOS is a trademark erf Software 2000, Inc. 
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INTRODUCING A SPINWRITER 
FOR EVERYONE WHO THOUGHT 
THEY COULDN’T AFFORD A 
SPINWRITER. 


Spinwriter 2000 gives 
you famous Spinwriter 
features, quality and 
reliability for a new 
low price. 


The newest 

- ? ^^g^^g^^ggr^ Spinwriter prints at 

200 words per minute. 

Spinwriter is the 
letter-quality printer 
Our new preferred by more PC 

Spinwriter®2000 owners, 
retails for only $1095. The Spinwriter name is one 
And prints at 200 words per of the legends of the 
minute. computer industry. 

Even though the That’s why NEC 

Spinwriter 2000 Series costs Information Systems is 
less, they are nothing less the number one supplier 
than true Spinwriters. The of letter-quality printers 


to PC users. 

In fact many famous 
personal computer 
makers recommend 


2000 offers the same su¬ 
perior quality and reliability 
as the rest of the family. 

So if low-volume, letter- 
quality printing is what you the Spinwriter, not 
need, the Spinwriter 2000 is only for letter-quality 
letter-perfect for you. And printing, but because 
your budget. it can bring out the 

full capabilities of 

Now, for about the same price as thoiV crro+pm 

an ordinary printer, you can have uitsu bybiem. 

a letter-quality Spinwriter. 


SPWIfltfWTEfl IS A REGISTERED TRADEMARK OF NEC CORPORATION 









Spinwriter has capa¬ 
bilities you can’t get on 
other printers. 

Spinwriter's unique 
“thimble” print head gives 
you impeccable printing. 

You can choose 
from over 60 
different 


Our unique "thimble” print head holds up 
to 128 characters ■ enough for any special 
need. 

type faces with up to 128 
characters. And even have 
two type faces, or scientific 
and arithmetic symbols on 
the same thimble. 

The 2000 also lets you 
change forms handlers 
quickly and easily. Seven 
NEC-built forms 


custom look to all of your 
forms-oriented applications. 
Which means you can shift 
from word processing to 
billing, shipping or inven¬ 
tory control in moments. 

Want to send an original 
letter to a few hundred cus¬ 
tomers? Our sheetfeeder 
mechanism handles 
printing on your 
letterhead and 
second page or 
envelope. 

Other Spinwriter 
advantages include 
continuous forms 
handlers that take 
paper up to 16 inches 
wide, variable size 
forms and multi-part 
forms. 

Every Spinwriter is 
built to work as hard as 
you do. 

Spinwriters have long been 
known for their reliability. 
Five years without a failure 
is not unusual. Which is 
twice as good as any other 
printer. 

That’s not to say that 
someday you won't need a 
little service. Not 
only will you find it 
nearby, you’ll find 
it fast. NEC-trained 
experts can repair 


Now offices with 
limited budgets 
don't have to 
settle for less 
of a printer. 


The 2000 plugs 
directly into your 
PC s printer port. 


a Spinwriter in less than 
20 minutes. 

For the Spinwriter dis¬ 
tributor nearest you, call 
1-800-343-4418 (in 
Massachusetts call 
617-264-8635). And find out 
why more and more PC 
users are saying “NEC 
and me.” 


NEC 


NEC Information 
Systems, Inc. 

1414 Massachusetts Ave. 
Boxborough MA 01719 
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Software Review 



Pinball Construction Set 

Build your own pinball game on 
an Apple II, Atari 400/800/1200, or Commodore 64 

by Elaine Holden 
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Photo 1: The title picture for the Pinball Construction Set. This is an example of the type of graphics a player can create . Note that 
software was originally published by Budge Company but is now also available from Electronic Arts. 
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Photo 2: Astro Blast, one of the demo games that come with the 
system and are ready to play: 



Photo 3: A pinball game being constructed , Note the menu of game 
parts on the right half of the screen and the column of icons along 
the right edge of the screen . 


Attention, pinball wizards! As you well know, those 
big arcade machines with flashing lights and ringing 
bells have long been a fascination to those of us wishing 
to exhibit skill, dexterity and some evidence of a mis¬ 
spent childhood. Now, thanks to the Pinball Construc¬ 
tion Set from Electronic Arts {photo 1), not only can you 
play pinball in the comfort of your own home, you can 
also design your own pinball game. Other pinball-simu¬ 
lation games have been available for some time now, but 
this is one of the first games that lets you build other 
games. 

If you need a game fix immediately after purchase, you 
can just boot the disk and play one of the five demonstra¬ 
tion pinball games available {see photo 2). They are set 
up for as many as four players, so you can play alone 
or with friends. After this initial introduction, and once 
rational thinking has returned, you can reach for the 
user's guide and discover how much more exciting this 
construction set can be. 

Building a Dream Game 

One of my fantasies as a pinball player has always been 
to build my own game—one to suit my mood. At times 
I want the toughest challenge going, but once in a while 
I like a real pushover, and sometimes I even like an 
honest game. The variety of my requirements is endless, 
but, until now, the variety of available pinball games was 
not. 

With the Pinball Construction Set, I can make any 
game I want, save all my quarters, and exercise my 
creativity at the same time. This game enables a com¬ 
plete novice to put together a worthwhile beginning 
game, gain experience, and later devise a devilishly 
tough, highly competitive game. 

Just as in any construction kit, all parts are provided. 
Each piece of the pinball game is represented by a pic¬ 
ture. These pieces can be placed anywhere on the empty 
pinball board {photo 3). All parts are activated and 
dragged onto the board by a movable hand symbol. This 


symbol, as well as everything else in the game, is con¬ 
trolled by the joystick. 

The Hand is one of a number of icons (pictures) that 
represent the various functions the program can per¬ 
form. For example, you work with an icon that looks like 
a disk to save or load a game. These icons make it easy 
for a beginner to use the program. 

If you want a different shape for a game board, the 
Arrow, Scissors, and Hammer icons can create and 
change solid shapes. These are very powerful commands 
because you can change not only basic shapes within 
the game's parameters but also the actual shape of the 
board. (Traditional arcade pinball games, of course, do 
not offer this option, and I've become bored with the 
same rectangular shape.) My favorite game creation so 
far has a pentagonal shape with lots of bumpers and few 
flippers. 

Lest you imagine that the various shapes and games 
must remain the same color, take heart. A Paintbrush 
icon instantly changes the color of the game border or 
the shapes within. (For small shapes there is even a 
Magnifier icon). If you have a particularly nasty streak, 
when constructing a game for friends, you can paint over 
a bumper or other pinball part. It will still be there, you 
understand, it just won't be visible. To carry this trick 
one step further, you can paint in what looks like a 
bumper or paddle, and when the ball falls through the 
fake part, watch your opponent's face drop. 

I also enjoyed personalizing my game with fancy 
decorations and a nifty title. For this I used the Magnifier 
icon (photo 4). It takes a little time and patience to perfect 
this icon's uses. Seeing a part of the screen magnified 
seven times its usual size takes some getting used to. 
Persistence is rewarded, however, by some really fine 
designs and lettering. 

I had everything I needed for the perfect pinball game 
at this point—or so I thought. Then 1 turned the page 
of my manual and found the World icon. This feature 
gives four scales which change the conditions of the ball. 
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Gravity determines the weight of the ball; Speed governs 
how fast the ball moves; Kick is the strength of the 
bumpers; and Elasticity reflects how much bounce is 
wanted in the game. 

The last icon worthy of note is the And gate. An And 
gate in computer science is a switch arrangement that 
permits an electrical flow only if all switches in the gate 
are on. The And gate in the Pinball Construction Set, 
functioning along the same principle, lets you record a 
bonus only if all the targets you have hooked together 
have been hit and turned on. Pretty fancy stuff. This icon 
also lets you change score values and sound. You can 
even have the beloved sounds of bells and whistles right 
at home. 

Something for Everyone 

I found this to be an incredibly complete kit. Bill 
Budge, the creator of this package, has a marvelous sense 
of programming. From the standpoint of an instructor 
of computer programming, I can only say, "Wow! I wish 
I wrote that." From the basic concept to the refined 
details, this is indeed a classy game. 

The crowning feature of the Pinball Construction Set 
is its simplicity, A novice or young child can play a demo 
game to learn pinball basics. Nevertheless, for adult or 
child, it needn't remain just a game. Players can exer¬ 
cise creativity with color, shape, sound, relativity of 
weight and speed, and detail, all with this one program. 
As expertise increases so does the quality of the games 
created. Moving at the individual's pace, this non¬ 


At a Glance 

Name 

Pinball Construction Set 

Type 

Software to play and/or construct a variety of pinball 
simulation games 

Publisher 

Electronic Arts 
2755 Campus Dr, 

San Mateo. CA 94403 
|4I5) 571-7171 

Price 

540 

Format 

514-Inch floppy disk in Apple It Atari 400/800/1200 or 
Commodore 64 formats 

Documentation 

I3-page users guide 

Computer Needed 

Apple It Atari 400/800/] 200, or Commodore 64: joystick 
required 

Audience 

Ages 10 and up: pinball lovers, game players, creative people, 
and teachers of gifted and talented children 



Photo 4: An example of haw the Magnifier icon is used. The figure 
on the right is a seven-times magnification of the apple in the upper- 
right comer of the game board. 

threatening program records work done and provides 
for easy correction and alteration. 

Despite this simplicity, sophisticated adult players will 
also be impressed with the game. It can be difficult 
enough for even the most advanced player because of 
the challenge and endless variety of modifications, 
refinements, and degrees of difficulty available. I predict 
that this program will be a continuing favorite in many 
personal game libraries. 

I should note that you can also use this program to 
make gifts for gaming friends. Pinball games of your own 
creation can be put on blank disks and given away. You 
can design each game with the recipient in mind, and 
since up to 128 parts can be on the board at once, hard¬ 
core pinball players should remain fascinated for a long 
time. 

Conclusions 

It's really hard to find anything wrong with this game. 
The concept is well designed and executed. The instruc¬ 
tions needed to begin the game are minimal, and game 
playing is immediate and, in the case of novices, instruc¬ 
tional. Experienced players can gain valuable tips from 
the more difficult samples such as DEM04 and DEMOS 
(which illustrate some common obstacles such as a cor¬ 
ner of the game where a ball could get stuck). 

Creativity is encouraged. At the same time, players are 
not threatened or intimidated by either the screen 
display or the user's guide. Rather, they are gently en¬ 
couraged and aided. This is valuable for children and 
inexperienced players and computer users. 

I certainly feel that the Pinball Construction Set is 
valuable both as a learning and creating tool and as a 
truly entertaining game.* 


Elaine Holden is the supervisor of reading and language arts for the Mer¬ 
rimack, New Hampshire, School District. She can be reached at 22 Elm Stmt , 
Peterborough, NH 03458. 
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-SemiDisk and SemiSpool: 
SURE-FIRE WAIT-REDUCTION! 



512Kbyte 
SemiDisk I $1095 

ime was, you thought you couldn’t afford a 
emiDisk. Now, you can’t afford to be without one. 



256K 

512K 

1Mbyte 

emiDisk i.S-100 

$895 

$1095 

$1795 

JM PC 


$1095 

$1795 

RS-80 Model It 


$1095 

$1795 

emiDisk It, S-100 
attery Backup Unit 

$150 

$1395 

$2095 


ime was, you had to wait for your disk drives. The 
emiDisk changed all that, giving you large, 
xtremely fast disk emulators specifically designed 
>r your computer. Much faster than floppies or 
ard disks, SemiDisk squeezes the last drop of 
erformance out of your computer. 


Time was, disk emulators were afraid of the dark. 
When your computer was turned off, or a power 
outage occurred, all your valuable data was lost. 
But the SemiDisk changed all that. Now, the 
optional Battery Backup Unit helps take the worry 
out of power interruptions. It keeps the SemiDisk 
powered for up to 5 hours during a power failure. 

Time was, you had to wait until your printer finished 
printing to use your computer. That's changed, too. 
Now, the SemiSpool print buffer in our Version 5.0 
software, running under CP/M 2.2, frees your 
computer for other tasks while your data is printing. 
With a capacity up to the size of the SemiDisk itself, 
you could implement an 8 Mbyte spooler! 

But one thing hasn't changed. That’s our 
continuing commitment to supply the fastest, 
highest density, easiest to use, most compatible, 
and most cost-effective disk emulators in the 
world. 


SemiDisk. 

It’s the disk the others are trying to copy. 


SemiDisk Systems, Inc. 

.0. Box GG Beaverton, OR 97075 (503) 642-3100 

1503-£4g-5biEi for CQ66*/NW, a SBmlplBk-qguippqo computer bulletin braird 300 1200 BAUD 

nlO(*k tf^tenwk oi SemiDisk Systurm, Irve Copyrtgttf * i#83 S«nipkik Sterna, Inc. CP/M Trodwnflm Oigiiat RsMarch, 


































DONT WASTE YOUR MONEY 
ON A WORKSTATION 
DATA ACQUISITION SYSTEM. 


As you conduct your search for the ideal data 
acquisition system, we think you’ll find a number of 
capable systems, all from fine makers. 

But we also think you’ll find this: there is really 
only one system likely to meet, and perhaps exceed, 
your own personal standards for accuracy, flexibility, 
performance and power. And do so for a bottom line 
investment that is truly easy to justify. 

That system is the Keithley DAS Series 500 for the 
IBM PC and Apple II families of microcomputers. 

To begin with, even a basic Series 500 configura¬ 
tion, like the one shown in the chart, comes out of its 
carton with enough power and capacity for most lab 
and test bench applications. So you needn’t trade up 
to more expensive options to get basic capabilities. 

And because the Series 500 is completely modular, 
you can start out with just the capacity you need. 
Then choose from our comprehensive library of plug¬ 
in function cards to instantly reconfigure your system 
for the most demanding applications-with up to 
272 channels of discrete analog input, 50 channels of 
analog output, 160 channels of digital I/O, and AC/DC 
device control. With direct transducer connection 
and signal conditioning for each individual channel. 

It’s also the only system equipped with SoftSOO, 
the integrated measurement and control software 
that proves once and for all that easy doesn’t have to 
mean simple. 

SoftSOO gives first time users the accessibility and 
friendliness they need to get excellent results the first 
time out. Yet it also provides experienced users with 
the depth and extended facilities needed for complex 
applications. Including unique features such as 
foreground/background architecture, powerful screen 
graphics and statistical analyses. Plus, automatic con¬ 
version of binary data to familiar engineering units. 

In all, you’ll find the features you need to make the 
Series 500 increasingly productive through years of 
new and more demanding applications. 



Kehhlcy 

DAS 

Series m 

, ISAAC ISAAC 

91A 2WQ0 

MACSYM 

200 

HP 

3497A 

System Base 

S430CK i 

| $3950 | $4100 

$3660 

$2990 

Analog iupui 


16 Channels | Yes 

Yes 

+ S850 

4 $362(3) 

+J2104W 

1 nstrumeitmt ion Amplifier 

m 

+ $700 

+ $700 

ft* 

Yc* 

±0,035% Absolute 

System Accuracy 

Yts 

+ $11001.41 

+ $1100t4J 

No 

Yesdh 

JUkHz Sampling 


No 

Yes/ri 

ft* 

No 

High Speed 

Prcgramahlc Range* 

Tjjjjj™ 

No 

No 

ft* 

No 

5 12-fin Vfol rage Outputs 

Y-- 

+ $187f*t 

+ $937W 

-+fU7TO 

+ $2500Utt 

16 Digital Inputs 

Yes 

Yes 

+ $175'. ii: 

+ $330 

+ $530 

16 Dagitat Outputs 

Yes 

Ifcs 

+ $175(111 

+ $350 

+ $710 

4120 VAC Outputs 

Ye> 

No 

No 

+ $638(131 

+ S26VDJ 

| System Features 






Programable Timers 

Yes 

Yes 

Yes 

Ye* 

+ $555 

Realtime Clock 

Yes 

Yes 

No 

Yes 

Yes 

Piracr Supply 

Yfes 

“ h $350 

Ye* 

Yes 

Yes 

Suftwart System 

Dan Acquisition BASIC 

Yfes 1 

fts 

Yes 

Yes 

No 

[ Forcgrouad^Bsckgftiuivd 

Yh 

No 

YcfiC HI 

ftsD4) 

No 

Daia Analysis 

Y« 

No 

JNo 

No 

No 

Rcullunr Graphing 

Y« 

Yes 

Yfcs 

its 

No 

Engineering Units 

Y« 

No 

No 

No 

No 

Package Pnce 

wto 


$S037 

$6277 

$9654 


1, System 520. 2. 16 ciunnel^ t>f E725 32 channel ciud. 3. S3 640 A/D card plus 16 channels of S580 20 channel 
card’. 4. +0,003% accuracy fa 2001 te. 5- t 0.006%accuracy fu 40 Hz. 6. Apple system 27 kHz,IBM 
system 31.4 kHz, 7. 200 kHz option available 4$3825,1. 1 channel from $750 4 chutind card. 9. 5 channels 
ftum 57504 channel!card. 10, S channels fwititlOOO2 chaiweliaid. 11. 16channels of$35032 channel 
card. 12. Price based an 16 channel rack fir $550 plus 4 AC output relays fa $22. 12. Four channels of $525 
8 channel cull 14- Or enhutr mule tsiniccure. 


Naturally, we’d like to suggest the Series 500 as the 
wisest choice in workstation data acquisition. But we 
also believe that as you compare and examine the 
facts, the Series 500 will eventually suggest itself. 

For complete information on the Keithley DAS 
Series 500 workstation data acquisition system, call 
us toll-free at 1-800-552-1115. In Massachusetts call 
(617) 423-7691. Or write to us at Keithley DAS, 

349 Congress Street, Boston, Massachusetts 02210. 


SERIES 500 


KEITHLEY 


A ]OINT VENTURE IN WORKSTATION DATA ACQUISITION 


Information contained in the comparison chart is correct to the best of our knowledge as of October l r 1983; however, Keithley DAS assumes no liability for its accuracy, IBM PC is a registered 
trademark of International Business Machines Corporation. Apple II is a registered trademark of Apple Computer, Inc, ISAAC is a registered trademark, of Cyborg Corporation, MACSYM is a 
registered trademark of Analog Devices, Inc HP is a registered trademark of Hewlett-Packard, Inc. © 1983 by Keithley 1>AS, Boston, Massachusetts 
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Hardware Review 


/ 


The TRS-80 Model 16B with Xenix 


by Steve Barry and Randy Jacobson 


The Radio Shack TRS-80 Model 16B is surprising in 
at least two ways: first, it appeared later than the com¬ 
pany's announcements would have indicated, and sec¬ 
ond, it has an industry-standard multiuser operating sys- 
tem^Microsoft's Xenix, a derivative of Bell Laboratories' 
Unix version 7. The Model 16B's Xenix capability is re¬ 
markable in that it represents the first use of an outside 
supplier's operating system in Radio Shack's history. This 
event is of even more interest because Xenix is to be sup¬ 
plied for several other popular microcomputers. 

In this review we'll first present an overview of the 
16B's hardware and capabilities, and, because the hard¬ 
ware's effectiveness depends on its ability to run Xenix, 
we'll also cover that operating system's major features. 

The TRS-80 Model 16B is a blend of the old and the 
new. It is based on a dual-processor architecture 
(Motorola 68000 and Zilog Z80), and it runs as either a 
single-user or a multiuser computer. The machine is par¬ 
ticularly significant because it has most of the hardware 
features available on other machines in the $5000 to 
$16,000 price bracket, and it has the support of an in¬ 
dustry powerhouse behind it. Although not innovative 
in concept, the 16B is more than just a solid high-end 
engine for Radio Shack's software. The computer per* 
forms well for its class of machine and is likely to be a 
major focus of software houses trying to take advantage 
of Radio Shack's marketing clout and Xenix program 
portability The 16B is compatible with an extensive line 
of Radio Shack peripheral hardware, and there is also 



Photo 1; The TRS-80 Model 16B standard system. 


a strong indication that the Model 16B will be a central 
element in Radio Shack's announced but unmarketed 
local-area-network (LAN) strategy. Indeed, with its LAN- 
capability option, the system could become the backbone 
of an expandable, low-cost, office-wide, multimodel, 
shared-computer resource. 

Background 

Starting about a year ago, rumors of Radio Shack's new 
high-end machine piqued the curiosity of many enthu¬ 
siasts. The computer was supposed to be a powerful yet 
inexpensive multiuser machine that employed a pro¬ 
prietary operating system said to be incompatible with 
the software available on widely distributed multiuser 
operating systems such as MP/M. When the machine 
failed to materialize, rumors said its delay was due to 
myriad hardware and software problems. 

In spite of its uncertain beginnings, the Radio Shack 
TRS-80 Model 16B has hit that all important and all too 
narrow marketing "window," defined by public accep¬ 
tance of a combination of price, performance, and fea¬ 
tures. Once such a window is filled by a few machines, 
other manufacturers find it difficult to penetrate the 
market. The target market for this machine is the small 
business that requires a one-source supplier of multiuser 
turnkey hardware, software, and service for core 
business applications. However, the 16B can also serve 
as a small Unix and Xenix development environment. 



Photo 2: The 86-key detachable keyboard of the 16B. 
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System Summary 

The Model 16B (photo 1) runs a large library of single- 
user software. Moreover, it has multiuser capabilities, 
and significant multiuser software has become available 
early in the machine's life (see the At a Glance box). 

A minimum three-user system consists of the console 
with 384K bytes of memory, one 1,25-megabyte 8-inch 
floppy-disk drive, an 11.6-megabyte hard-disk drive, two 
user terminals, a printer, and software. The system con¬ 
sole has a detached 86-key keyboard (photo 2). The key- 
tops are textured to avoid glare. The standard alphabet, 
number, and symbol keys and the numeric keypad keys 
are black with white legends. Other keys—including 
Shift, Tab, Break, Backspace, eight function keys, and 
the cursor keys—are white with black legends. A bump 
is placed on the numeric pad's 5 key to aid manual orien¬ 
tation for touch-typing. Cursor keys are arranged 
(awkwardly, in our opinion) in a vertical column on the 
left border of the numeric pad. Key tops are slightly 
longer vertically than horizontally and have dual-spring 
action so that the touch is heavier at the bottom of the 
key travel, but there is no other auditory or tactile feed¬ 
back for key-switch closure. We felt that the keyboard 
touch was vague, and this prevented rapid typing dur¬ 
ing our limited use of the machine. Function keys sur¬ 
round the upper and right side of the numeric keypad. 
Control keys (such as Return, Tab, Enter, and Shift) that 
are either the same size or even larger at the base than 
the character keys have the same raised striking area as 
an alphanumeric key. Two important symbols for Unix 
users and programmers can be produced only by press¬ 
ing Control and another key simultaneously. These sym¬ 
bols are j (for the pipe feature) and \ , used primarily 
in C-language programming. 

The system is housed in a large but attractive integrated 
enclosure containing a seven-slot system card cage, the 
floppy-disk drive, the console video display (a 12-inch- 


Editor's Note: Since this article was written, Radio Shack has announced 
a new standard configuration for the Model J6B; a 256K-byte system with 
one 8-inch floppy-disk drive and a built-in 15-megabyte hard-disk drive for 
$6999, 



Photo 3: The Model 16B's card cage. 


At a Glance 


Name 

TRS-80 Model 168 Computer 

Manufacturer 

Radio Shack Division 
Tandy Corporation 
1300 One Tandy Center 
Fort Wbrth, TX 76102 


Size 

14 by 2VA by 23Vi inches 

Weight 

Approximately 50 pounds 


Components 

Processors: 

Memory: 

Display: 

Keyboard: 
Data Storage: 

Expansion: 


Motorola 68000 running at 6 MHz, Z80A running 
at 4 MHz 

Z80A with 64K bytes: M68000 with 256K bytes 
minimum, 768ft bytes maximum (128Kbyte 
memory-expansion board is S699. 128K byte add¬ 
on-chip kit is S299) 

24 fines by 80 columns, green phosphor, 
brightness and contrasr controls, upper* and 
lowercase characters, 32 symbol graphics 
characters 

Detached 86-key stepped keyboard with 6Toot 
coifed cord; keytops are textured to avoid glare 
One 8-inch double-sided double-density 
I ^-megabyte floppy-disk drive installed in the 
console 

Seven-slot card cage; three slots are free in a 512K- 
byte system with a 32-megabyte hard-disk drive 


Operating Systems 

TR$DO$-Jl/16 (single user), TRSDOS-12 (single user}, TRS-Xenrx 
(multiuser) 


Documentation 

TRS-80 Model I6B Operator's Manual 100 pages: TRSDOS-lf 
Reference Manual, 326 pages: TRS-Xenix Operations Guide, 161 
pages; TRS-80 Model 16B Owners Manual (actually the 
TRSDOS-16 Operating System Manual] r 256 pages; Twelve- 
megabyte Hard Disk Owner's Manual 50 pages; BASIC Reference 
Manual (TRSDQS with BASIC interpreter), 235 pages: 

Assembler-16 Manual 353 pages 

Software Available 

TRS-Xenix multiuser software: General Ledger (5599); Payroll 
(S699); Accounts Receivable (S599); Accounts Payable ($599); 
Order Entry/Inventory Control System ($599); Sales Analysis 
($399); Job Costing ($199); Multiplan spreadsheet (S349); 

COBOL Development System (S699); BASIC interpreter (S299J: 
and TRS-Xenix Development System with C language, electronic 
mail, text processing, and Xenix utilities and Assembler-16 [5 750]. 
The Model 168 also uses Model IJ and Model 12 software in the 
Model II compatibility mode (single user) 

Optional Features 

Second internal 8-Jnch floppy-disk drive (S 799); one [S1299J or 
two [S2Q98J external floppy-disk drives; 11,6-megabyte primary 
hard-disk drive [S3495J; 12-megabyte secondary hard-disk drives 
(three maximum, S2495 each); graphics vrdeo adapter board 
[monochrome 640- by 240-pixel resolution. S499J; DT-1 data 
terminals (two maximum, 5699 each) 

Prices 

256K bytes, one floppy-disk drive S4999 
256K bytes, two floppy-disk drives: $5798 
384K bytes, one floppy-disk drive, one 11.6-meqabyte hard-disk 
drive: S9995 

5I2K bytes, one floppy-disk drive, one 11.6-megabyte hard-disk 
drive (minimum recommended Xenix configuration): S30,294 
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diagonal green-phosphor tube without antireflection 
treatment), the Motorola 68000 processor board, a mem¬ 
ory board, and the hard-disk interface. This configura¬ 
tion costs in the neighborhood of $16,000, complete with 
a top-of-the-line Radio Shack letter-quality printer and 
a complement of multiuser accounting and core busi¬ 
ness-applications programs. Moderate-resolution {640- 
by 240-pixel) monochrome-video-graphics hardware is 
an option for the console terminal but is not yet sup¬ 
ported by Xenix software. 

Software 

The optional single-user software library includes all 
TRS-80 Model II and 12 programs (nearly 50 from Radio 
Shack), each targeted at a broad base of business and 
professional users. The optional multiuser software 
library is, at this writing, confined to program-develop¬ 
ment software (available at additional cost; see At a 
Glance), '"big four" accounting packages (General 
Ledger, Accounts Payable, Accounts Receivable, Payroll), 
and Microsoft's Multiplan advanced spreadsheet. Other 
software includes an order-entry/inventory-control 
system, sales analysis, and small-contractor job-costing 
programs. COBOL and BASIC languages are sold sepa¬ 
rately, as is the TRS-Xenix development system, which 
includes many utilities, the C language, Unix-style com¬ 
munications, Unix-style text processing {not word pro¬ 
cessing in the usual sense), and Unix's basic electronic- 
mail facilities. 

Hardware 

The TRS-80 Model 16B has two serial RS-232C ports, 
a parallel printer port, and a space on the connector 
panel reserved for the Datapoint/Radio Shack Arcnet 
LAN interface. In its current configuration, then, the sys¬ 
tem can handle only three users: two working on dumb 
terminals, such as Radio Shack's model DTI, and a third 
working on the system console. The system card cage 
has space for seven cards. The maximum RAM (random- 
access read/write memory) allowable currently is 768K 
bytes, which is obtained using the M68Q00 micropro¬ 
cessor's on-board memory and two 256K-byte cards. The 
64K bytes of Z80 memory are on a separate card below 
the card cage (photo 3) in the base of the system unit. 
The M680OO memory cards are connected to the pro¬ 
cessor board by two card-edge ribbon cables in a bus con¬ 
figuration, in addition to their interface to the mother¬ 
board. One card slot is used for the hard-disk interface, 
and another is used for the console terminal electronics. 
Two slots are unused in the configuration we tested. Re¬ 
cent rumors suggest that Radio Shack is planning to an¬ 
nounce a six-port terminal multiplexer board, along with 
a 15-megabyte hard-disk drive. The multiplexer and an 
Arcnet board would fill the card cage and, according to 
our system-performance evaluations, provide enough in¬ 
terfaces to cause severe response delays for a full load 
of users. It is possible that this machine could support 
only two to four users in a program-development en¬ 
vironment, if our previous experience with similar hard¬ 


ware applies to this machine. In fact, with only 384KI 
bytes of memory (one advertised "complete" configura¬ 
tion), Xenix may even be noticeably slow with three I 
users. However, the three-user configuration with 512KI 
or 784K bytes of memory is clearly supported and seems I 
to make the most sense in terms of the speed of the oper-[ 
ating system and the memory-segmentation scheme thatl 
is implemented. 

Local-Area Networking 

For larger groups of users, the Arcnet board might bel 
used to interconnect clusters of three users per Model! 
16B (i.e„ a distributed-star network). As a user, you! 
would have access to the 16B to which your terminal isl 
connected and would also have read and/or write access! 
to programs and data for which you have authorization! 
on other 16Bs connected to the network. Typically, ir 
other Unix systems {although there is no official indica-l 
tion that Radio Shack will go this way), networking 
means you run a program at your terminal that lets yot 
log onto the desired remote system via the physical net-| 
work facilities. You may then do work on the remote sy 
tem or transport programs and data back to the syster 
to which your terminal is directly connected. You mustl 
have a user account on each networked Unix system thatl 
you want to use. Thus, you may have several accounts 
on several different machines in the office, and it is posJ 
sible that none of the accounts would have all of the up-| 
to-date information you desire to use in a particular work 
session. This network architecture itself promotes redun-| 
dant storage of data on several systems. The software fon 
this type of network access is standard Unix fare: Ulicff 
is the Unix-to-Unix copy program (used for file transJ 
port and intersystem mail), and cu is the call-Unix proJ 
gram {used to establish a logical user connection over 
a preexisting physical connection between systems). The 
cu program lets you log onto the desired system 
though your terminal were directly connected to that sysl 
tem. The cu program also allows file transport back tcf 
your actual host system. Xenix appears to have the stan-l 
dard Unix networking described above. This is good, bul 
things can get much better. 

In contrast, consider two alternative network architecl 
tures. The first (and by far the nicest to work on) is the 
virtual system. In this system, you would typically have 
your own powerful personal computer (e.g., a 16B) inJ 
terconnected with other users' 16Bs by a local-area net! 
work (e.g., Arcnet). A program called the Network 
Manager would run on each active system as an invis-l 
ible background task. All requests for files (i,e„ programs] 
data, or directories) that cannot be satisfied on your sysl 
tem are referred to the Network Manager. The Network 
Manager then queries all other active systems on the net! 
work for the desired item and transports the item to you 
computer for execution, if that item is a program. If thJ 
item is not a program, an access link is created via thJ 
network, if you have the correct authorization. You nevel 
see all of this activity: you either get access to the file 
or receive an error message describing why access was 
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denied {file not found, file found on another file system 
to which access was not granted, etc.). This type of net¬ 
work reduces data redundancy and, more important, 
provides you with a transparent network-wide access in¬ 
terface. The Model 16B could be hooked up to this type 
of network if Radio Shack, Datapoint, or Microsoft 
creates the right network software. 

In the second alternative, the 16B's Arcnet hardware 
could be used in a simple star network where a central 
network "server" consists (usually) of a central processor 
and disk system. Each user workstation would be a 
Model 16B computer having either no mass-storage sys¬ 
tem or only a floppy-disk drive. The central server is 
used for all fast bulk storage and may also be used to 
route data from one user's workstation or file system to 
that of another user. It is easy to make this sort of net¬ 
work operate like a virtual system, but such a network 
is usually slower and is vulnerable to faults in the server. 
Program execution on each of the workstations might 
also be slower due to the need to retrieve program or 
data segments from the central server's disk. The advan¬ 
tages of this type of local-area network are that it is low 
in cost, it can minimize data storage redundancy, it pro¬ 
vides a single integrated and coordinated file system, 
and, finally, it has relatively good compute performance 
for processes that are entirely memory resident. What¬ 
ever Radio Shack decides to do with the LAN facilities 
it has in store for us, you can bet that it will be pro¬ 
prietary and will promote the sale of other Radio Shack 
computer products. 

Xenix on the Model 16B 

The Xenix implementation on the 16B is an enhance¬ 
ment of Unix version 7 with the addition of several ex¬ 
tensions from the University of California, Berkeley, and 
from Unix System IK. {For more information on the Unix 
operating system, see David Fiedler's three-part article, 
"The Unix Tutorial/' appearing in the August, 
September, and October 1983 BYTEs. See also the several 
theme articles in the October 1983 issue on Unix.) The 
system comes in two pieces. The basic multiuser Xenix 
operating system and a pretty good collection of utilities 
comes with the purchase of a Model 16B. The Xenix De¬ 
velopment System adds numerous utilities and C, the 
language in which Unix is written. C is being touted in 
the industry as the only way to write truly portable fast- 
executing code. Let it be known, however, that not all 
versions of C are created equal. Unfortunately, despite 
a dear definition of what C is and what it's supposed 
to do by Kernighan and Ritchie in The C Programming 
Language {reference 1), several nonstandard C compilers 
are available on the market today. Worse, some compilers 
have subtle differences in their implementations that 
hinder true portability—code that runs well in some en¬ 
vironments gets sick in others. The TRS-Microsoft im¬ 
plementation appears to be reliable and standard . The 
Xenix Development System adds many useful utilities 
and commands including the Unix electronic-mail facil¬ 
ities and Unix communications. Xenix is, in comparison 
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WF GUARANTEE OUR 
PRODUCTS 


PORTABLE COMPUTER CASE 

IBM. APPLE, FRANKUN. TRS 80. ETC, 

A13 mer.it construction designed lor low R FI emissions replace stuck Cnre Unit folds Tn compact 
mz** enclosing keyboard and drives jup Itr thrt?e I When set an desk and opened, lutds 

to cunuenient typing height 


IBM CALL SAVES 

AST, Hercules, Microsoft, Maynard, Persyst. Profltsyslems, Guadram, STB. TaHtree 


for the IBM 


TAN DON 100-2DD.$225 

QUADRAMCARDS.. CALL 

16K RAM CHIPS setof9. , $1490 

64K MEM/UPGRADE.$55 

SOFTWARE.CALL 


COMPUTERS 


ALTOS 

58010.$3500 

586-10 .$5498 

586-14 .. . ..$7680 

8600-12 .$8399 

ATARI 

SAVE $ CALL 
NORTHSTAR 

W/15MB. $4310 

TELEVIDEO 


802. 

.$2515 

802H. 

. $4449 

803.. 

.$1769 

1603. 

, . . ..CALL 


TERMINALS 


ADDS 

VIEWPOINT A1.$485 

VIEWPOINT A2.$550 

HAZELTINE 

ESPRIT I.$498 

ESPRIT II.$540 

TELEVIDEO 

. $555 

.$699 

.$865 

. $975 


PRINTERS 


CIT0H 

FI040 .$1090 

FI 055 .$1499 

1550P.$599 

851 OP.$345 

SILVEREED 
SAVE $ CALL 
DATASOUTH 

DS120.$595 

DS180.$1155 

DIABLO 

620.$875 

630RO.$1699 

NEC 

3510....$1365 

3550.$1705 

7710.$1900 

8023.$399 

OKI DATA 

SAVE ft r.AI I 


MONITORS 


910 

925 

950 

970 


DISKDRIVES 


FOR APPLE 

MICORSCI A2.$235 

RANA ELITE I.$260 

RAN A ELITE III....$249 

FOR ATARI 

RANA 1000.$375 


AMDEK 


300 GREEN. 

$129 

300 AMBER. 

.$145 

310 AMBER (IBM). 

.$199 

COLOR h. 

. $275 

BMC 


GREEN .. 

.$68 

COLOR. 


APPLECARDS 

I6K RAM. 

. .$69 

Z80. , . . . . 

$235 

VIDEX 80 COLUMN. 

.$199 

VIEWMAX 80. 

$175 

MICROSOFT PREM. PK. 

485 

DISKETTES 

ELEPHANT SS/SD. . . $18.00 BX 

SCOTCH SS/DD, . . .$22.00 BX 

DYSAN SS/SD,.$33.00 BX 


rwx 910-950-1194 

CUSTOMER SERVICE (602) 863-0759 

10439 N. CAVE CREEK RD.. *111. PHOENIX, AZ 85020 


January 1984 © BYTE Publications Inc. 291 


Circle 157 on inquiry card. 




































































How a 

fireman 

and a 

broken 

leg 

made 

software 

simple. 



w Hal does a fireman know 

about designing software? 

Nothing. Usually. 

Meet Dennis Jarvis, a firefighter from 
Southern California. About five years ago he 
broke his kg in a fire-related accident and was 
confined to the house for about six months. To 
keep him occupied, Dennis' wife bought him a 
computer, 

Dennis had never used a computer before. 

But he proved to be a natural. 

Dennis was soon writing his own programs. 

And Basic Accounting from Firefighter was 
born. 

It was brilliant. 

And so simple, you don't have to know 
anything about accounting theory to use it. 

But don't get the wrong idea, just because it's 
simple, doesn't mean it's not smart, too, 

Basic Accounting from Firefighter has so many 
more features and capabilities than the best sell¬ 
ing accounting package, there's no room to list 
them in tills ad. You'll just have to ask your 
dealer to show you. 

Dennis? He returned to the Fire Department 
soon after his leg healed, but remains the 
spearhead of Firefighter Software. 

In fact, in his never-ending efforts to make 
Firefighter the most personal, most supported 
software, Dennis has set up a telephone hotline 
to answer your questions and provide consulta¬ 
tion. That's just Dennis' way of insuring 
Firefighter remains superior, always simpler yet 
smarter. 

Hotline: 1-800-641-0814 
California Hotline: (213) 991-8200 

FIREFIGHTER. 

SIMPLER, SMARTER SOFTWARE, 

BSpractigal 

SRERIPHERA LS 

31245 La Bay a Drive, Westlake Village, CA 91362 
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to other manufacturer's offerings, a fairly complete 
implementation of Unix (minus the languages that come 
standard with real Unix) at a moderate cost. However, 
it is possible that Unix System V will be released to end 
users at a low cost and so offer significant competition 
to Xenix. 

Xenix and Unix System Calls 

The most widely distributed and used version of Unix 
today is version 7. Microsoft Xenix is a derivative of this 
version with some enhancements and is available as a 
single or multiuser environment. Like Unix, Xenix re¬ 
quires a good deal of memory (at least 256K bytes for 
a one-user system) and a lot of hard-disk space (we think 
that a 10-megabyte disk with an average access time of 
95 milliseconds is the minimum practical). Both systems 
work better with more memory and with faster, bigger 
disks. Xenix supports all of the version 7 standard system 
calls (what a program uses to talk with the operating sys¬ 
tem), plus some extensions that improve multiuser ac¬ 
cess to the system's resources. The standard system calls 
(similar to CP/M's BDOS, or basic disk operating system, 
calls) are shown with brief explanations in table 1. The 
most notable extensions to Unix are in the kernel; they 
affect file access and signaling between tasks (called pro¬ 
cesses in Unix). Unix and Xenix are structured much like 
an onion; at the center is the kernel, the basic code that 
makes it all go. Successive layers of code add utilities, 
features, languages, and the user interface—called the 
shell. The kernel has the task of making the link between 
the Unix standard environment and the nitty-gritty of 
the machine on which the operating system is running. 
Thus, standard system calls can be issued from pro¬ 
grams, and their translation into action on a particular 
machine is handled by the kernel. This is the key to why 
Urdx is a highly portable system. You only have to rewrite 
the kernel and a few device drivers to transport the whole 
system to another machine, using a standard C compiler 
and an assembler available on the target machine. One 
of the primary concerns in using Unix in a commercial 
multiuser environment is how to achieve orderly and 
centrally-controlled access to disk data at the individual 
record level. Standard Unix does not support the types 
of access-permission control and concurrency control 
(file and record locking) required by business programs. 
This is one of the first areas addressed by Xenix enhance¬ 
ments to standard Unix. 

File Access Control 

The Xenix extension routine locking locks or unlocks a 
specific number of bytes in a file. The process that issues 
the lock command has read/write access to these bytes 
and may allow read-only access to other processes. The 
parameters mode and size control these actions. If the 
region being locked is already locked by another pro¬ 
cess, the locking routine requesting access can wait for 
the entire region to be unlocked or can return with an 
error code. A Unix /Xenix standard specification for this 
routine is shown here: 






Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. 


Friendly to humans. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe¬ 
sizer available today. Its highly 
articulate text-to-speeeh translator lets 
your computer properly pronounce 
conversational words at least 95 % 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an ex cep- 
tion word table and 
store your own translations. 

And remember, the entirely 
self-contai ned Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 



Built-in versatility. 


Much more than just a voice output 
device, the Votrax PS System lets 
you mix either speech and sound eft 
fects or speech and music. A pro¬ 
grammable master clock and 255 
programmable frequencies give you 
unmatched control of speech and 
sound effects. 

The Votrax PS System offers user 
expandable ROM for custom appli¬ 
cations, user downloadable software 
capability and sound effects 
subroutines for easy user program¬ 
ming. Its programmable speech rate 
provides more natural rhythm, while 
16 programmable amplitude levels 
give you greater control of word 
emphasis. 

Actual size: 12,2 tr x 4.5" x 2.6" 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 
r a PRINT statement away. 



What to say after “Hello”. 

Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier tor the blind to use. School chil¬ 
dren can receive comprehensive 



The Votrax Personal Speech System 
is covered by a limited warranty. 

Write Votrax for a free copy. 

500 Stephenson Highway, Troy, Ml 48084 


computer instruction with voice text¬ 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode, 

A quick list. 

c Highly articulate Votrax text-to- 
speech translator, 

D 255 programmable frequencies for 
speech/sound effects. 
a 16 amplitude levels. 

□ Simultaneous speech and sound effects 
or speech and music, 

□ 8 octave, 3 note music synthesis. 

□ Serial and parallel interface standard, 

□ User programmable master clock. 

□ User defined exception 
word table. 

□ User programmable speech 
rate, amplitude and inflection, 

□ User expandable ROM 

for cdstom applications. 

□ User downloadable 
software capability. 

□ 3,500 character 
input buffer: sub¬ 
divisible for a printer 
buffer. 

□ Internal speaker and external 
speaker jack. 

□ Real time clock and 
8 user defined alarms. 

□ Oral power up and error prompting. 

□ X-on/X-off and RTS-CTS handshaking. 

□ Programmable Baud settings (75-9600). 

□ Interrupt driven Z-8G microprocessor. 

□ Parallel/Serial interconnect modes. 

□ Proper number string translation: the 
number “ 1 54” is pronounced “one 
hundred fifty four”. 

To order, see your local computer 
retailer or call toll-free 

1-800-521-1350 

Michigan residents, please call 
(313) 588-0341, MasterCard, VISA or 
personal check accepted. The price is 
$395 plus $4 for delivery. Educational 
discount available. Add sales tax in 
Michigan and California. 

© VOTRAX i ni 



-mm 


Circle 372 on inquiry card. 















$ 75 * $ 99 * 


RIGHT FACE. 
RIGHT PRICE. 


At $75 and $99 respectively, PRiNTERFACE™ 
and GraphiCard™ are the right parallel interface 
products for your Apple II, II + , lie or Apple'* 
compatible system. 

But don r t be fooled by those low prices. 

High performance features and high reliability 
make them the right choice for serious printing 
requirements. 

PRiNTERFACE, for example, offers 27 easy 
commands that let you format text, send con¬ 
trols to the printer. You can even dump 
80-column text screen from your Apple He, 

GrapHICard gives you all that, plus graphics 
capabilities for 37 of the most popular printers. 
Eight additional commands permit a variety of 
graphics, screen dumps, including side-by-side, 
top-to-bottom, double size, inverse, emphasized, 
rotated and mixed text and graphics. For Apple 
H owners, the GRAPHICARD will give 80-column 
screen dumps from the Vldex™ 80-column board. 

By the way, if you buy PRiNTERFACE and 
decide later that graphics would be nice, there's 
an easy'toinstall upgrade kit that'll do the trick 
just fine. 

Both cards dearly give you more for your 
money. And both are warranted for five years. 
That's right, five years. 

So drop into your local dealer and ask about 
PRINTERFACE and GRAPHICARD today. Two more 
practical products from Practical Peripherals. 


mmpRACTfCAL 

^PERIPHERALS 

31245 La Raya Drive, Westlake Village, CA 91362 
(213) 991-8200 • TWX 910-336-5431 

‘Suggested retail price. 

* * Apple is a registered trademark of Apple Computer, Inc. 
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locking (tildes, mode, size) 
ini tildes; 

int mode; 

long size; 

We'll describe some of the notation as we go along, 
but a complete specification of the C language is con¬ 
tained in Kernighan and Ritchie's book on C. All Unix 
and Xenix documentation uses headers such as this one 
to specify exactly what a routine's calling sequence is. 


access 

determine accessibility of file 

acct 

turn accounting on or off 

alarm 

schedule signal after specified time 

brk 

change core allocation 

chdir 

change working directory 

chmod 

change mode of tile 

chown 

change owner and group of a file 

chrrot 

change the root directory 

close 

close a file 

creat 

create a new file 

dup 

duplicate an open file descriptor 

exect 

execute a file 

exit 

terminate process 

fork 

create a new process 

getgid 

get group identity 

getpid 

get process identity 

getuid 

get user identity 

indir 

Indirect system call 

ioctl 

control device 

kill 

sand signal to a process 

link 

link to a file 

lock 

lock a process in primary memory 

Iseek 

move read/write pointer 

mknod 

make a directory or a special file 

mount 

mount a file system 

nice 

set program priority 

open 

open file for reading and writing 

pause 

stop until signal 

pipe 

create an interprocess channel 

profil 

execution time profile 

ptrace 

process trace 

read 

read from file 

setuid 

set user identity 

setgid 

set group identity 

signal 

catch or ignore signals 

stat 

get file status 

stime 

set time 

sync 

update super block 

time 

get date and time 

times 

get process times 

umask 

set file creation mode mask 

umount 

remove a file system 

uniink 

remove directory entry 

utime 

set file times 

wait 

wait for process to terminate 

write 

write on a file 

Table 1: Standard Xenix system calls . 
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UNLEASH THE POWER 


Having been in the microcomputing industry for 10 years, VR Data Corporation has 
earned its reputation for microcomputing excellence. For over a year we have been 
making solid deliveries of the PANTHER establishing ourselves as THE SOURCE for 
proven, premium quality Winchester Disk Subsystems. The PANTHER satisfies the 
most demanding mass storage needs with capacities of up to 30 megabytes or more. 

Utilizing 5 VT Winchester disk drive technoiogy, and microprocessor based error 
correcting controller boards, the PANTHER continues to be the# I choice of discerning 
professionals Available with one or two drives in one enclosure, the PANTHER can 
support many combinations of fixed and removable drives 
Now V R Data Corporation proudly introduces the newest member in the Panther 
family of Wnchester Disk Drives, the "CUB”. The CUB is a sub-mini Winchester Disk 
Subsystem, representing the latest in innovate technologies. With advances such as 
100mm thin film plated media with embedded digital servo, and switch mode power, 
the CUB placed V R Data well out ahead of the pack. Available in single (master) and 
dual (master/slave) drive configurations, the CUB provides the user with capacities up 
to 10 megabytes of fixed or removable storage media. 

The CUB'S sleek low profile design totally eliminates that overcrowded work area 
problem and adds a professional appearance to your system. The CUB removable 
media drives are ideal for 5 megabyte on-line storage as well as 5 megabyte backup 
for your fixed media drives. Adapter modules are availafbe for the most popular 
microcomputers. The PANTHER family of drives are avaiialbe at quality Computer 
Stores everywhere, If your dealer does not yet carry PANTHER Dn\^s from VR Data, tell 
them the future has arrived. 
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Note that the notation is terse and assumes that you 
understand both the nuances of the C language and how 
C was used to implement the function. 

The parameter tildes is the file description (he., the uni¬ 
que identifier) of the file to be locked. Variables are 
shown in C-language-type declaration statements as 
either integer (int) or long integer (long). 

Binary semaphores are implemented in Xenix as a spe¬ 
cial file type having a length of 0. Each semaphore has 
a name (sem_name) and a mode that specifies permis¬ 
sions. A program creates the semaphore as follows: 


int creatsem (sem_name, 

char *sem_name; 
int mode; 


mode) 

I* a character pointer 7 


Execution of the integer function creatsem causes the 
semaphore to be reset and a unique semaphore identi¬ 
fication number to be returned. Other processes can 
then open the semaphore with a routine open_sem, but 
access is granted only if the calling process has been 
given permission by the creating process. The routine 
waiLsem suspends the calling process until that process 
is signalled by the routine sigsem, More than one pro¬ 
cess may wait for a given semaphore to be set. A firsfc- 
in-firsbout (FIFO) queue is maintained by the system for 
each semaphore. A program that reads a shared file 
issues sigsem when it is done with the file. The sigsem 
call awakens the next process on the FIFO stack that is 


waiting to use the file. The routine nbwaitsem checks to I 
see if the queue for a particular semaphore number is[ 
empty. 

Thus, the semaphore routines provide the tools with I 
which programmers can construct a binary signaling sys¬ 
tem between processes. The system is totally maintained! 
by the programmer. A high degree of skill is required | 
to use these facilities. But some such facilities are essen¬ 
tial to the implementation of any multiuser application! 
program on a system where one action must be com-[ 
pleted before the initiation of the next. 

Xenix also provides several convenience routines such! 
as a "check" routine, rdchk, which looks to see whether! 
there is any data to be read on an input stream. Program-r 
mers can use the routine to avoid annoying "hangs" on! 
inactive input streams. The routine shutdn does all of the! 
housekeeping necessary to shut down the Xenix system! 
in an orderly fashion, including flushing all buffers to! 
disk and hairing the central processing unit. The conseT 
quences of a disorderly shutdown, caused by a power! 
outage or an inadvertent flick of the power switch on! 
the disk or the processor, are quite uncomfortable. Data! 
and even whole files and file systems can be lost without! 
the possibility of resurrection (unless you really know! 
what you are doing). To Teduce the impact of such im-l 
proprieties, Xenix also supplies a tool that allows some! 
of the worst effects of a damaged file system to be fixed.! 
File-system-repair programs can replace the root file sys-[ 
tern's "super block" by passing a new super block in sblkl 


DEVELOPMENT HARDWARE/SOFTWARE 
HIGH PERFORMANCE/ cost ratio 

,1X0. (601) 467-8048 

EPROM PROGRAMMER 



TEK 


Model 7I2S.U.U.UA ,1209.0 
Mode! 7128-24 ,1289 Of 

DR8 or DR5 $ 30.Ol 

DRHPGX or DK5PGX S 75.ol 

Cross Assemblers.$200,Of 

XASM {for MSDOS) . 5250.ol 

U/V Eraser DE-4.S 78 0l 

RS2J2 Cables..$ 30.0| 

8 51 adapter ---- SI74.01 

8755 adopter . ... 1135.01 

48 Family adopter . 1 98,Of 


Compatible w/all Rs 232 serial interface port • Auto 
select baud rate * With or without handshaking * 
Bidirectional Xon/Xoff and CTS -DTR supported * 
Read pin compatible HOMS ■ No personality 
modules * Intel. Motorola. MC586, Hex formats * 
Split facility for 16 bit data paths * Read. 

*- d liakt commands * Intern 

and verify real time while 


S799 stand alone 
MODEL 7956 


. , ■ proa 

formatted list commands * Interrupt driven 
program and verify real time white 
sending data * Program single byte, 
block, or whole EPROM * Intelligent 
diagnostics discern bad and erasable 
EPROM f Verify erasure and Compare 
commands * Busy light * Complete 
w/ThiooI icro insertion force socket 
and integral 120 VAC power {240 

VAC/SOHz available)_ 


ity Package 
tion with 7128. 7228. and 

programmers from the CP/M 


7956 
com¬ 
mand tine. Source Code is provided 


PCX utility package allows the same 
thing, but will also allow you to specify 
a range of addresses to send to the 
programmer. Verify, set the Eprom 

type _ 

MODEL 7316 PAL PROGRAMMER 
Programs all series 20 PALS- Software 
included for compiling PAL source 
codes. 

Software Available for CPM' ISIS, 


TRSD05 * 1 * 3 M5DOS 4 

1. TM of Digital Research Corp. 

2- TM of Intel Corp. 

3. TM of Tandy Corp 
4 TM of Microsoft. 

Post Office Box 289 
Wavelaod, Mississippi 39576 
16011-467-8048 



MODEL 7956 
GANG PROGRAMMER 
Intelligent algorithm. Stand alone, 
copies eight EPROMS at a time. 
With R5-232 option SW9 


MODEL 7228 
EPROM PROGRAMMER 

All features of Model 7128 plus 
Auto Select Rand , super fast adaptive 
programming algorithms, low profile 
aluminum enclosure. Programs 2764 
in one minute! 


Avocet Cross Assemblers are 
available to handle 8748, S75J. 
Zfl, 6502, 680X. etc 

Available for CP/M and 
MSDOS computers, Order by 
processor type and specify 
kind of computer. 

Model DE-4 U/V Products 
hold 8, 28 pin parts. High 
quality professional construc¬ 
tion. 


MODEL 7128 EPROM PROGRAMMER 
Programs and Read; 


MODEL 7324 PAL PROGRAMMER 

Programs all series 20 & 24 PALS . 
Operates stand alone or via KS2J2. 


NM05 

NMOS 

CMOS 

EEPROM 

MPirs 

2508 

2758 

2706 

5213 

8748 

2516 

2716 

27C32 

5213H 

S748H 

2632 

2732 

C6716 

X2B16 

8749H 

2564 

2732A 

27C54 

480 L6 

8741 

68766 

2764 


12816A 

8742H 

68764 

27128 



8741H 

8755 

27256 



8751 

5131 
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We’ll give you a 3M Post-it" Note tray and a 
sample pack of Post-it Notes—a $4.98 value. 
Absolutely free! Just buy any specially marked 
box of 3M diskettes and send in the proof of 
purchase—with 75C for postage 
and handling. Complete details 
inside specially marked diskette 
boxes. 

One 3M value 
deserves another. 

3M diskettes have long been 
noteworthy for thei r u nparalleled 
reliability. A reputation based 


on over 30 years experience in manu¬ 
facturing high quality computer media. Now 
we’re giving you one more good reason to 
use high quality 3M diskettes. 

So buy a specially marked box of 
3M diskettes. And send for your 
free Post-it tray and notes today! 
Look in theYellow Pages under 
computer supplies and parts for 
the 3M distributor nearest you. 
In Canada, write 3M Canada, 
Inc., London, Ontario. If it’s 
worth remembering, it's worth 
3M data recording products. 


3M hears you... 













r 



Current Specials 

IN STOCK NOW 

IBM-PC 


Two 320 drives, 12flk RAM, color 
graphics/monochrome card, 
monochrome monitor 


*2995 


CaJI for prices on KayPro, Superbrain, Northstar, & other brands. 


PRINTERS 


MONITORS 


MODEMS 


Tally 16QL. *659 AMD6K3O0A .*159 Hayes Snarl modem ,,,^19 

Okida3a92 . *449 AMDEK Green .. , , ‘149 Hayes 300/1300 ’509 

EDS Pnsm 132 . H209 ZernmZVMlZl . .'95 Hayes 12CI0B . . M39 

Ggrilia Banana . *229 Zenith ZVM 123 . ,,. .*129 Anchor Mark VUI . . *349 

Gemini iox .. '339 BMC Green ,'69 AnchorVI Internal. ISM,,>192 

AIJ other brands tl similar savings 


GEMIN115 


princer, 100 cps. IS" carnage * 


*359 ) 


KOALA 

PAD 

APPLE *99 
IBM *109 


x r -- 

s -\ r 


ZENITH 122 


SANYO 555 



Amber Monitor 


Computer 



900 Lines 


w/Wordstar, 

1 



SpeJlstar, 


4 

*129 

N_> 


Infcvtar 

_ _ call 

V 


HERCULES 

GRAPHICS 

Card tor IBM PC 

*359 


HERE'S WHAT OUR CUSTOMERS SAT ... "full service attention at mail 
order prices. Informed, helpful, responsive " Wes cMberl DATA I/O 

ORDERS ONLY 

1-800-531-3133 

Inlomiatlan 
206 641*7233 


PACIFIC COMPUTERS 

13240 Norihup Wy M * Bellevue. WA SflQOS 


Prices relCeci 3% cash discount * Bankcards * Sorry no COD ■ FOB Bellevue 
All items currently m slock. 


W 

Exporting 

Services 


We Are Buyer’s Agent for 
Overseas Dealers and Distributors 


□ Lowest prices, immediate quotations, 
prompt delivery. 

□ Access to all major hardware and 
software manufacturers. 

□ All professional services provided: 
Licensing, Export Documentation, and 
Fo How-through, 

24-Hour Response as Close as Your Telex 

TELEX 470851 

American Buying and Export Services 
1036 Country Ctub Drive, Morogo, CA 94556 
(415) 376-7600 


a structure that contains all of the header declarations 
for the super block of the file system to be repaired. 

The Unix File System 

The Unix file system is a hierarchical, or tree, struc¬ 
ture. Microsoft has implemented the same general struc¬ 
ture in a recent rewrite of its operating system for the I 
IBM Personal Computer, PC-DOS version 2.0. The root 
directory, /, is where everything starts. Within / are kept 
data files, files that contain programs, and files that are 
directories of other files. It also contains a directory called | 
usr, which contains all of the user directories. Let's sup¬ 
pose that a user named Randy has, as his home direc¬ 
tory, the file called randy. Randy writes a program call-1 
ed hello. To run that program it is only necessary to type 
the name of the program. What you type can be the] 
whole name (/usr/randy/hello) or an abbreviation, depend¬ 
ing on where you are—that is, what your current direc¬ 
tory is. If you type cd /usr/randy, your current directory i$| 
randy and you can just type heito to execute the program. 
If your current directory is /usr, you must type randy/hello. 

Files and file systems are held together with a gtue| 
made of pointers. Files reside in any blank space avail¬ 
able on a disk. If the first space available is too small, I 
the file is written partly in that space and partly in thel 
next free space. Pointers keep track of what is where." 
Because directories are nothing but files, it is possible! 
that a single bad pointer can lose hundreds or thousands| 
of other files. 

Additional problems can occur in relation to another! 
feature of the operating system: to enhance performance,! 
writes to disk are not necessarily done when requested! 
by the user or calling program. This is because Unix I/O! 
is heavily buffered in memory. When some event calls! 
for a write, the write occurs to the buffer and the syster 
decides whether it is time to flush the buffer to the disk.] 
Every 30 seconds or so a housekeeping process (callec 
a daemon) comes along and flushes the buffers so that] 
the disk doesn't get too far out of synchronization. Nod 
surprisingly, this daemon is called sync. Sometimes, due 
to a power fault, a bad memory location, or some other! 
event, the disk and the memory buffers are left unsynJ 
chronized as the system crashes. Even the best-run anc 
best-maintained Unix system will encounter an occa-| 
sional crash or partial crash. The result is usually a someJ 
what damaged file system, it is up to the person respond 
sible for system maintenance to repair the damage. 

System Maintenance 

Unix version 7 supports programs used for file-syster 
maintenance, backup, and system accounting. Xenix has 
made a number of extensions to the system to make 
maintenance easier. File systems can be repaired using 
dcheck, icheck, ncheck, and clri. These utilities give the sys-| 
tem maintainer a high degree of flexibility, but to be usee 
effectively they also require a high degree of knowledge! 
about the file system. Xenix includes a Unix System IIll 
utility fsck {file system check) to help simplify repairs to| 
the file system. 
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Unix 


Program 

Version 7 

Xenix TRSDOS 

log in accounting 

ac 

ac* 

turn on system accounting 


accton* 

prompt for correct time 


asMim©* 

clear i-node 

dri 

dri* 

directory consistency 

deheck 

deheck* 

turn off terminals 


disable 

incremental system dump 

dump 

dump 

directory of dump tape 


dumpdir 

turn on terminals 


enable 

file system consistency 


fsck 

quickly halt system 


haltsys 

storage consistency 

icheck 

icheck* 

test RAM 


memtest 

make a fife system 

mkfs 

mkfs format 

make a special file 

mknod 

mknod 

add login ID to system 


mkuser 

mount file system 

mount 

mount 

name for i-numbers 

ncheck 

ncheck* 

incremental system restore 

restor 

restor 

remove user from system 


rmuser 

system accounting 

sa 

sa* 

print and set dump dates 


sddate* 

gracefully halt system 


shutdown 

become super user 

su 

su 

update super block 

sync 

sync 

back up script 


sysadminn backup 

tape archiver 

tar tp 

tar 

dismount fife system 

umount 

umount 

'Available with the optional Radio Shack Development System. 

Table 2: Unix version 7 maintenance programs. 


Backup is a key to the integrity of Unix systems- In- 
variably even with expert use of the file-maintenance 
utilities, files are lost due either to user error or to system 
error (user error is far more likely). The only effective 
remedy is a current backup of the file that was lost. Xenix 
supplies a menu-driven procedure (actually a shell 
script) called sysadmin to help users maintain an adequate 
backup of the system, and sddate is used to maintain a 
backup history for the system. 

Normal system maintenance includes authorizing new 
users, deleting unneeded user accounts, establishing a 
logical connection between new hardware (e*g,, ter¬ 
minals) and the system, and starting and stopping the 
system. Xenix has made many of these chores easier. The 
programs mkuser and rmuser establish (make) a user ac¬ 
count and remove one in a far easier way than Unix, 
where the manager must edit the /etc/passwd file. In Unix 
version 7 the terminals were enabled and disabled by 
editing the /etc/ttys file. In Xenix the programs enable and 
disable simplify this process. The program shutdown is used 
to warn other users that the manager intends to shut 
the system down. The haltsys program accomplishes the 
shutdown quickly. 

Table 2 is a brief description of the maintenance pro¬ 
grams available in Unix version 7, Xenix, and, for com- 


Tom Your FLOPPIES 




Into FUPPiES 


aligned, accurate 
safe way to make 
index-hole cutouts 


DOUBLES YOUR DISKETTE 
MEMORY IN SECONDS! 


The self-aligning Write- 
Enable Punch has a spe¬ 
cial Deep-Grooved and 
'‘Case-Hardened" Steel 
Punch for making a clean 
write-enable cutout. Just 
insert Into diskette and 
punch. Flip-it will pay for 
itself immediately — be¬ 
cause every diskette you 
own or will buy is now like 
owning or buying two. 
Order yours today. 

Tel: (617) 527-FLIP 


*) 5W' FLIP'IT: for til 5#" compute!, ind 

ItM. Mom. Mai. Mb W Canmtoi Web, 
KJW*, FnoUin Un Only $29.95 

b) 8” FLIP-IT: lor 8" computers me! IIN. Mont 
Mta, Radio Slack. DEC, K, 8 nun on ly $34.95 
C) Labels; (self-sticking, IOC u.) $3.00 

d| Iflfrito Protect/ Enable: *5*" w nuoo taj 
$165 

e) Hub-Reinforcing Kit (profemitf bd tor hub- 

opening) 

disks: $10.99 8" disks $12.99 

I) HubReinforcer Rings: (so imp « l« imb- 

opening) 

5W ‘ disks: $5.85 I" d i$ks: $7.20 

j) Dish Sleeves: (Imt free. 10 eft) 

SW" disks- $2.55 B" disks- $3.85 

Add $2.50 for shpg and hdlg, (AK, HI. PR, 
Canada add $5. JnH orders add U SOI 0.50) 
— Mass. res. add 5 % 
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Flip-lt P.O. Box 201, Newton Hlds., MA 02161 
Telex: 4991009 CHTRI 

ePpyrifkt I M3 DTitteh Carp. Wt »ckwPbrMt« ill tndMvuiiif 



2000 letters per hour 
vio your personal computer 



delivered in 46 hours or sooner 
ot 264 a piece. 

Whether it’s credit and collection applications, announcements to 
your customers, or sales promotions for new services, our MAIL- 
CGM software turns your personal computer into a one-button marl¬ 
ing house of enormous power Ail you need Is a modem, a personal 
computer, and our MAIL-CGM software. 

Our software allows you to link up with the U.S Postal Service's new 
ECOM System. After receiving your letters via modem, the Postal Ser¬ 
vice will then print, stuff, seal and deliver the letters usually by the next 
day and guaranteed within 48 hours, 

MAIL-CGM is a complete, interactive package supporting ail 
ECOM formats. Available now for the IBM PC ($195.00), CR/M 
($195.00) and the Alpha Micro ($495.00). 


To order, call or write. 


Digisoft 

^ Computers 


1501 Third Avenue 
New York, NY 10026 
(212)734-0675 
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and MS-DOS, and VMS too! 


UniPress can meet your software 
needs, for a range of hardware, 
including VAX, MC68000, and IBM-PC. 


UniPress, your UNIX source. 

PACKAGING: VAX/VMS and UNIX, MC68000/ 
UNIX on Sun, Masscomp, Apollo, Tandy 16, Apple 
Lisa, Sritek Board for IBM PC, Dual, Plexus, Callan, 
and Cyb. Perq and Perkin Elmer, too. Source code, 
as well as binary. Maintenance available. 

Inquire regarding other hardware. 


■ UniPress Software 

Priced 

UNIX SOFTWARE from 

■ Full(JniP!us+ UNIX for Apple LISA.$ 495 

■ EM ACS—Multi-window text editor 

(Gosling version) ....395 

■ LEX—Powerful word processor.500 

■ PHACT—fsam file manager ........ _250 

■ /RDB—Relational database tools.250 

■ MENU SYSTEM—Menu generation.495 

■ UniCaic—Powerful spreadsheet.350 

■ MIMIX-CP/M emulator..495 

■ C cross compiler—to 8086 and 68000 

(includes assembler, linker, etc.) ,..8000 

MS-DOS SOFTWARE 

■ Software tools—Unix-like facilities add 

power to MS-DOS; includes ed r grep, 
sorLdiff, cat, etc. 200 

■ PHACT—Isam file manager ..250 

■ C compiler— Full C language. .395 

■ Coherent-Unix-like operating system 

for IBM-PC XT.......500 

VMS SOFTWARE 

■ EMACS—Multi-window text editor 

(Gosling version)__ 2500 


OEM and dealer inquiries invited. 

Quantity terms available. 

Call or write for more information. 

UniPress Software, Inc. 

1164 Raritan Avenue, Highland Park, NJ 08904 
201 -985-8000 Toll Free: 800-222-0550 (outside NJ) 
Telex: 709418 
Mastercard and Visa 

Overseas distribution available through 
Lifeboat Associates —Japan 

Unix Is a trademark of Bell Laboratories. 

VMS is a Irademark of Digital Equipment Carp. 

MS-DOS is a trademark of Microsoft. 

UniCaic is a trademark of Lattice, toe. 


parison, TRSDOS (an operating system that we perceive 
to be similar in scope—if not in structure or detail—to 
most of the common single-user operating systems in 
the microcomputer market today). Entries in tables 2 
through 15 marked with an asterisk {*) in the Xenix col¬ 
umn are available with the optional Development Sys¬ 
tem from Radio Shack or Microsoft. Entries in tables 3 
through 15 marked with the t symbol are from the 
Berkeley implementation of Unix, 

Program Development 

Unix version 7 supports the program-development en¬ 
vironment with a standard set of languages (included in 
the operating system package); f77 (FORTRAN 77), RAT- 
FOR (Rational FORTRAN preprocessor), a rudimentary 
BASIC interpreter, and, of course, C, as well as a host 
of useful utilities such as an assembler, a debugger, and 
library management. Table 3a shows the program sup¬ 
port utilities available in several operating systems. Table 
3b lists the programming languages, utilities, and related 
programs available in Unix and Xenix. Note that lan¬ 
guage software for Xenix is available only in the Develop 
ment System or as a separate package. The arev utility 
converts an archive from PDP-11 format (most of Unix 
was originally developed on PDP-lls) to one suitable for 
the Motorola M68GO0, Another utility, ctags, is used with 
vi, a full-screen (visual) editor of considerable power and 
complicated syntax, to edit programs using more than 
one source file. With ranlib you can convert an archive 
to a randomized library that can be used with the link 
editor—a program that takes the output of compilers or 
assemblers (i.e., object programs) and puts them to¬ 
gether to form a single runnable program (thus, a "fix" 
in one program module requires only short recompila¬ 
tion and linkage editing to have the program running 
again). The Berkeley extensions mkstr, strings, and xstr 
minimize the storage space required for strings used in 
C programs. 

Unix/Xenix Text Processing 

The Unix community has spawned a number of 
editors and text processing systems. Xenix makes many 
of the text processors and two editors available to users. 
The Unix line-oriented editor ed is easier to use on a 
printing terminal than on a screen, but it is simple and 
quick and, for short texts, very effective. The vi editor 
has a manual nearly an inch thick and is a very power¬ 
ful screen-oriented character editor. Each of these editors 
can be used to prepare text that can be subsequently pro¬ 
cessed by one of the formatting programs. Note that 
what you see is not what you get in the system. The text¬ 
processing formatters such as nrofl, troff, and neqn pro¬ 
vide tremendous flexibility and handle chores such as 
typesetting, mathematical equations, tables, and 
reference sections. The problem is that this is a multistep 
process. You place formatting commands into the text 
during text editing. To see the effect of these commands, 
you submit them to the proper formatter and print the 
result. You then proof the output, noting typographical 
errors, editorial changes, and format goofs. Back to the 
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* * “LOWEST PRICES”® * 



SMITH CORONA 

LETTER QUALITY PRINTERS 

JITH CORONA TPI1 $ 444 

'PI STOCK SALE ONLY 7 LEFT 375 
LETEX TTX-1014 SAP 506 

1 Aft WRITER 40 cps 3 or P 1113 

IINTMASTEH 56 cp 3 S or P 1436 
IC 3510 33 cps SERIAL 1409 


DOT MATRIX PRINTERS 

RILLA BANANA Graphics 221 

NASONIC KX-P1G90 FrATr 
Emulates FX-00 321 

ah micronic s Gemini 
OX 120cps dot graphics 307 

SX 120 ops Line MX-100 484 

1 DATA 

2A Serial A Parallel 120cps CALL 
4 Parallel 15" Fr&Tr 200cps CALL 

2 Parallel LO’-Fr&Pin 160cps CALL 
ITOH 

ROWRITER 0510 10"Par 120cpa 404 
600 Near Letter Quality Par 1031 
£ MICROPRISM 510 

SON FX-80 595 



SUPER BRAIN 
JPERBRAIN II 

UBLE DENSITY $1970 

DENSITY 2376 

PER DENSITY 2604 

MPUSTARE FOR NETWORKING CALL 

Prices too low to advertise 

STEMS GROUP Multi-User 
SYSTEM 2966 u/17Mb Tape Backup 
9"Floppy+19Mb Hard Disk $7434 


DID SHACK mS-BO SAVE I 


ADVANCED DIGITAL 

ADVANCED DIGITAL 6MHz COMPUTER 
SINGLE BOARD 5S0OB RS232 S-100 120K 
with DISK CONTROLLER for 5''or0" 
SUPER SIX findLidas PSNET/I) $ 555 

SUPER SLAVE=20QB*PSNET/I+128K 491 
SUPER STAR has 5Mb removableHD 4460 
CPM 3 350 

TUKBODOS MULTI USER 510 


ALTOS COMPUTERS 

ALTOS S-100 COMPUTERS 
590-2 J-User 2 5 1/4" $2111 

500-10 3-Uaer Hard Disk 3806 

500-20 3-User 20Mb 4562 

BOOO-14 with 208K RAM 0340 

506-10 16-bit 12Mb Hard Disk 5807 
506-30 16-bit 30Nh Hard Disk 7176 


TRAXX 5 1/4 ADD ON DRIVES 

TRAXX 5 1/4 “ ADD ON DRIVES 
Hare drive SEDO $ 222 

SSDD v/cabinet A power supply 322 



TELEVIDEO 


TERMINALS 

TF*LF>VTd£ 0 910 Emulates $ 419 
TELEVIDEO 910+ Smart 538 
TELEVTDEO 914 NEW Detach Kbd 506 
TELEVIDEO 924 NEW Non-volatile 614 
TELEVIDEO 925 Detach keybrd 674 
TELEVrDFO 950 Prog Eunct keys 863 
TELEVIDEO 970 VT-100 conpAt 935 
ADDS Viewpoint 3A+ Emulates 442 
ADDS Viewpoint G Graphics 1371 
ADOS Viewpoint 60C Graphics 1511 
ADDS Color Terminal NEWT 998 
Zenith Z-29 319&VT100 compat 655 
Zenith 2T-1 Tentiinal+modQm 48 3 
Visual 50 Ergonomic 653 
Visual 55 New! Enhanced #50 734 
Visual 102 80/132 columns 890 
V1Q2 Graphics option for 102 653 
Visual 300 ANSI&VTl00 compat, 042 
Visual 330 VT52&HAzl5QO comp, 342 
Visual 500 Graphics 14"screen 1970 
Visual 550 Graphics,Buffered 2130 


CALL 


RICAN SQUARE COMPUTERS is 
^anlzing a World Wide Associa¬ 
te f computer Dealers* Open a 
or Start Work Out of Your 
We Charge NO FRANCHISE FEES 
Competitors charge a FHAN- 
|I5E FEE of $15,000.00 to 
,000.000 Be a winner ! Let US 
bp YOU get started MAKING MONEY 
HELPING PEOPLE to put COMPUTERS 
| WORK. Write or Phene Today. 

tch computers are Beet free 


MONITORS 


ZENITH 


7,VM-122 Amber Phosphor 

$ 117 

2VM-123 Green Phosphor 

134 

ZVM-131 Composite Color 

322 

2VH-HGB-135 Color Monitor 

491 

USI 12* Amber 20 MHz 

$ 149 

NEC 


JB1205M 12* Amber Phosphor 

$ 190 

JC1215 12" Color w/Audio 

312 


fisured Shipping at Low Rates. 


AMDEX 

AMDEK II" COLOR I De«a,1 left 257 


GRAPHICS & COLOR GRAPHICS 

VECTR1X 

VX 128 8 colors 322x560 Fix. $1795 
VX 304 16.8 million colors 3595 

VXN Hi Res* 13" RGB Monitor 1221 


MJCROANGELO 

MA 512 512x489 Monochrome % 
MA 520 512x480 + Screen Pak2 


COMPUTERS 

COMPUPRO 

Compupro computers come as main¬ 
frame, boards, and drives, and you must 
set the switches 

016A Computer 8005/8088 128K $4106 

016B Computer 8005/8088 256K 5100 

016C 0085/6080 51ZK 3 users 6613 
016D 10 MHz 8086 512K 10194 

016-00 CPUS 208K Oasis CALL 

816-016 10 MHz 0086 512K CALL 

016-68K 0 MHz 60000 256X 6471 

SEATTLE Pure 16 bit computer is the 
fastest microcomputer by actual test? 

S-100, 128K Static Ram , 0 MHz 

8006 18-slot Mainframe * 3 serial 
A 1 parallel parts. 

Gazelle il Avail. Nov/Dec CALL 

Hard Disk Gazelle II CALL 

TAR SELL with 2^" disk drives 

TAHBELL REBEL S-100 64K Z0OB SHhz 
REBEL 2 251/4" Flpy=800K $2479 

REBEL 5 1/4" Floppy + 5Mb HD 3009 

REBEL 5 1/4" Floppy 410Mb HD 3139 

REBEL 5 1/4* Floppy 416Mb HD 3260 

TARBELL EMPIRE 5-100 64K 2 8''Drv S 
EMPIRE r single Bided $3304 

EMPIRE II Double sided 3775 


MEDICAL SOFTWARE 

MICROMED or KICRODEWT $1656 

STAHDOC for OASIS SYSTEMS 350 




NORTH STAR ADVANTAGE 

NORTH STAR ADVANTAGE 8 BIT 
Work Station $1996 

2 Floppies 360K ea. 2290 

5 Mb Hard + 36OK Floppy 3432 
15 Mb Hard* 36OK Floppy 4566 

NORTH STAR HORIZON 

1 User 

2 Floppies 36UK ea $2775 

5 Mb Hard & Floppy 3833 

15 Mb Hard +Floppy 4595 

18 Mb Hard 4Floppy 6101 

CALIFORNIA COMPUTER SYSTEMS 
CALSTAR 2 8 IP Drvs 2*5Hb I28K 
2210-01 ONLY 4 LEFT IN STOCK 


Micro Decision II 

MICRO DECISION 

‘A DEAL YOU CANT REFUSE" 

64K RAM 200 4HHz 2 serial porta 
1 parallel pert 2 5 1/4" drives* 
Free Software: cpm 2,2, Microsoft 

Basic* BaZic, WordStar, LogiCalc 
spreadsheet, GOrrect-it spelling 
checker. Personal Pearl data base 

ONLY 

MD2 2 Single sided drives $ 930 
MD2 4 MDT50 Terminal 1272 

MD2 4 MDT50 4 HR100 Printer 1705 
MB3 Business Computer: Featuring 
Free Software above + Free QUEST 
BOOKKEEPER SYSTEM FANTASTIC BUY! 
MD3 2 Double sided drives $1165 
HD3 + MDT50 Terminal 1499 

MD3 + MDT50 4 MR 100 Printer 1932 
HD11 has 10Mb HARD DISK-1DSDD flpy 
and 120K RAM and CPM 3+ $1695 

ABOVE PACKAGES INCLUDE ALL CABLES 


DECISION 1 


Si ng In Use r-FREE CPM, Micro Soft Basic. 
5-100, IEEE 696, 14-slot, 4 MHz 7.00 
Realtime clock,Interrupts, 3 Serial 
&1 parallel port,64K RAM expandable 
to I Megabyte 

D1O0 $1712 

D120 - D100 4 DSDD 5 1/4 lf 4 10Mb HD 
♦■Wordstar, Correct-It, LogiCalc, 
BaEic, Personal Pearl, and Quest 
Bookkeeper software 3538 

Multiuser - Hardware L Software as 
D120 V/256K RAM & Memory Protect 
+ Micronix Operating System runs 
16 programs simultaneously! 

D200 w/10 Mb DMA Hard Disk 3889 

D21Q w/16 Mb DMA Hard Disk 4240 
D22C = D210 V/512K HAM A 6 Serial £* 
2 Parallel ports. A 6-user system, 
can be upgraded for IS users. 5293 


MORROW DISK DRIVES 

Complete systems include S-100 con- 


8/16 

troller, power supply, cabinet, 8 

i fan, 

$2329 

CPM & Basic 80 


2631 

Add Drives include power supply, 

cabi- 

3765 

net 8 fan 



4899 







Add 



System 

Drive 


5 1/4“ Win. 

10Mb $1572 

$1081 

Multi 

5 1/4" Win, 

15Mb 1713 

1362 


B"winchester 

10Mb 2625 

2134 

N/A 

0"winchester 

20Mb 3187 

2766 

$6948 

MORROW E‘FLOPPY DISK DRIVES 

w/DMA 

7147 

One % uided 

$ 070 

$ 576 

0647 

One 2 sided 

1081 

000 


Two 1 sided 

1418 

1011 

$2295 

Two 2 sided 

1839 

1432 

615 





APPLE, IBM OR MORROW, WHICH IS BEST? FREE BROCHURE! 


Call (or latest price* & availability 


AMERICAN 





919-889-4577 
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4167 Kivett Dr, 



Factory Guarantee* We Seat Price* 

COMPUTERS 


Jamestown N,C. 27282 


919-883-1105 
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MRS/OS Source Code 


THE Z’80 OPERATING SYSTEM 


Runs CP/M 22 * 

3 rd CD05 " appti 
cation programs 

Contarns SS OS 
function calls 
Direct and Standard 
console I/O 
Standard console I/O 
includes numerical 
formatting and I/O 
steering 
User defined 
CNTRL C" function 
Sequential and 
Random disk file 
access 

Provides Standard 
file management 
functions plus Direct 
Disk Access 
1Z system utility 
functions include 
PATCH AND BATCH 
Requires 32K Z SO 
computer with 
editor and assembler 


. Directory utility 
provides directory 
error checking, 
statistics, and 
alphanumeric 
ordermg 

* HELP menus 
throughout 


FULLV 

COMMENTED 
SOURCE CODE in- 
eluded In Z50 page 
manual 


* Source code also 
provided on 
8" SSSD disk 
8 J SSDD disk 
or 5V* H SSDD disk 
(please specify) 

onlv $ 59 9S 

COMPLETE 

(includes shipping & handling \ 

Mass orders include 5% sales ta# 



16 Bowman Lane 
Westboro, MA 01581 
(617)366-8969 
Phone orders welcome 


CfVM is a registered trademark of Digital Research dorp 
CDQ 5 15 a registered Trademark nf CromeriKa Carp 



Continuous 


CHECKS 


for Desk-Top Computers 

“ low “$29-9s 

for 250 chocks printed with 
your name and hank information 

* Statements, invoices, other forms compatible with 
software from over 300 sources. 

* Or program to NEBS standard forms yourself. 

* Quality products in small quantities shipped direct to you. 
Fast service, low prices, money-back guarantee 


FREE one-stop catalog of computer forms, 
stationery, supplies and accessories. 



A division ol 
New England ■ 
Business 
Service, Inc I 


Write or phone for your copy Today. 

TOLL FREE X + 800-325-1117 

(Mass, residents 1 +800-448-4689) 


(3a) 



Unix 



Program 

Version 7 

Xenix TRSDOS 

CP/M 

debugger 

adb 

adb 1 debug 

ddt, save 

archive/library manager 

ar 

ar* 


convert archive formal 


arev* 


assembler 

as 

as" 

asm 

create a tags file 


ctags’t 


link editor 

id 

id* 

load 

ordering for library 

lorder 

lorder 1 


maintain program group 

make 

make* 


message file from C 


mkstr‘+ 


print name list 

nm 

nm* 


octal dump 

od 

od* list 

dump 

display profile data 

prof 

prof* 


size of an object file 

size 

size* 

slat 

remove object file parts 

strip 

strip* 


time a command 

time 

time* 


randomize library 


rani lb* 


extract objects strings 


strings’t 


extract C strings 


xstr*t 



‘Available with the optional Radio Shack Development System. 
tFrom the Berkeley implementation ol Unix 


(3b) 


Program 

Unix 

Version 7 

Xenix 

BASIC interpreter 

bas 


unlimited precision 

be 

be" 

C program beauhfier 

cb 

cb* 

C compiler 

cc 

cc* 

desk calculator 

dc 

dc* 

FORTRAN 77 compiler 

f77 


lexical analyzer generator 

lex 

lex’ 

C program verifier 

tint 

lint* 

macro processor 

m4 

m4* 

rational FORTRAN dialect 

raifor 

ratfor* 

structure FORTRAN 

struct 

struct* 

parser generator 

yacc 

yacc* 


‘Available with the optional Radio Shack Development System. 

Table 3: Support utilities of four operating systems (3a) and lan¬ 
guages and utilities available far Unix and Xenix (3b), 


editor. The typos and changes are easy, but figuring out 
how to get the formatting just right is a matter of con¬ 
siderable effort for those of us who haven't had the fore¬ 
sight to get a Ph.D. in nroff, Tabel 4 shows what text util¬ 
ities are available in Unix and Xenix. 

File Processing 

File processing was an area of considerable concern 
to the Unix system designers. An efficient program-de¬ 
velopment environment requires all sorts of neat ways 
to get at things, to see if one thing is the same as another, 
or to sort things into some reasonable order. Xenix pro¬ 
vides the complete Unix version 7 file-processing set and 
extends the set by a considerable margin. Table 5 shows 
the file-processing capabilities of Unix, Xenix, TRSDOS, 
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Become a dBASE II 

expert without cracking a 
book. % 


dBASE II is, quite 
simply, the best-selling 
database management 
system (DBMS) made 
for any computer, ever. And with over 
150,000 users so far, it's become the 
standard for managing data with a 
microcomputer. 

Jump into dBASE II, disk-first. 

The best way to learn to use 
dBASE II is to use dBASE H. Our on- 
disk tutorial is a hands-on interactive 
learning system that will get you up to 
speed on dBASE n, quickly and easily. 
Then you can use your 
new-round knowledge 
to create a full business 
information system that 
does exactly what you 
need done. A 
system that will 
handle today's 
problems, yet 
grow with you. 


dBEST deal in town. 

When you buy dBASE II, you'll be 
getting the most advanced information 
management tool available for your 
micro for only $700 (suggested retail 
price). At the same time, you'll be getting 
the most advanced teaching tool (the 
dBASE II On-Disk Tutorial) for free. 

For the name of your nearest 
dBASE II dealer, contact Ashton-Tate, 
10150 West Jefferson Boulevard, Culver 
City, CA 90230,(800)437-4329, ext. 212. 
In the U.K., call (0908) 568866. 


/SHTON-TOE 


dBASE II is a registered trademark of Ashton-Tate. 

©Ashton-Tate 1983 
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Here’s just a taste 
of our great prices. 


DISKETTES 


IBM® HARDWARE 


3M 

S.S.D.DEN 40 TRK. 10, 16 SECTORS.* 22.00 
0.S.D.DEN4Q TPK. 10, 16 SECTORS ,34,50 

VERBATIM DATALIFE 

MO 52501. 10, 16. * 24.50 

MD 550*01. 10, 16.42.50 

PRINTERS 

C-1T0H F-ta 4Q CPS P/S..$ 1250.00 

CHTOH F'TO 55 CPS P/S . 1590.00 

(MTQH PROWRITER PARALLEL.399.00 

C-ITOH PROWRITER SERIAL.,..550.00 

EPSON GRAFTRAX PLUS.60.00 

IDS 480 MICR0PR1SM.450.00 

RIBBONS FOR MX-BO. 0.95 

RIBBONS FOR MX-1QO.24.00 

SOU NOTRAP lor 80 column primers.99,00 

MODEMS 

KAYES MICRDMQDEM ll/e.S 256.00 

KAYES SMART MODEM (300 Baud].208.50 

HAYES SMAHT MODEM (1200 Baud). , 528.00 

NOVATION APPLE-CAT {300 Baud) .. . .310.00 

MONITORS 

AMDEK COLOR II INTERFACE lie.$ 149.00 

AMDEK RGB COiOR II. . . 465.00 

AMDEK RGB INTERFACE. .145.00 

AMDEK 300A.. , .150.00 

AMDEK 31OA IBM AMBER.179.00 

BMC GREEN MONITOR. .. .92.00 

NEC 12" GREEN MONITOR,.158.00 

TAXAN 12" AMBER.145,00 

USl AM8ER 9". .155.00 

USI AMBER 12"... . 165.00 

ZENITH AMBER .. 129,00 

APPLE SOFTWARE 

APPLE MECHANIC .. I 23.00 

APPLESOFT WORKSHOP.37 45 

BANK STREET WRITER. . . 49,98 

BEAGLE BAG.23.00 

DOSS BOSS.18.50 

DOUBLE TAKE.,-.*........ . . 24 95 

FIREFIGHTER..., . . CALL 

FORMAT! II ENHANCED . 132.50 

MICROTYPING II. Hayden . 24.35 

PFS' GRAPH 89 95 

PFS: iNEW) PERSONAL FILING SYSTEM 85 00 

PFS: REPORT 79,00 

TIP DESK #1 . . J5.59 

UTILITY CITY .. 23.00 

APPLE ll/lle HARDWARE 

ALS 6 MHZ Cm W/64K/C*BASIC. $ 319,00 

KRAFT JOYSTICK. 40,94 

MICROSOFT CP/M/80 nl /m RAM.342-50 

MICROSOFT Z 80 SOFTCARD.229.00 

QUENTIN APPLEMATE....,230.00 

RAN A CONTROLLER . 104.00 

SUPERFAN II ...,_„_^.B2.00 

S U PERFAN 1 1 W /ZEN ER .. .. 84.50 

SUPER FIVE HALF HEIGHT DRIVE . 269.00 

VIDEX 80x24 VIDEO CARD.229.00 

ULTRATEBM .. 293.00 

771 OA ASYNCHRON. SER . ..135.00 


GREAT APPLE GAMES 


FLIGHT SIMULATOR (NEW) ..34.50 

LEGACY OF LLYLGAMYN.32.35 

LODE RUNNER. .27.25 

WIZARDRY...37 95 

ZORK I, II, 1)1.28.00 


APPARAT CRAMBO It W/S4K .S 364.00 

HERCULES GRAPHICS CARD, .399.00 

KEYTR0N1CS KEYBOARD . 215.00 

koala PAD. . . 99.00 

KRAFT JOYSTICK.52.69 

LATTICE C COMPILER. 369.00 

MICROSOFT FLIGHT SIMULATOR.38,95 

MICROSOFT 64K.278.00 

PLANTR0NIC5 COLOR* w/Draflsman.475.00 

OUADBOARD 64K. 308,W 

DUADLINK... . 550,00 

Tandan TM100-2 Double iresd 40 Mt...235,00 
TEAC HALF HEIGHT D.S Dish Drives. 279.00 

TECHMAft GRAPHICS MASTER.587.00 

T/G JOYSTICK.47.95 

T/fi TRACKBALL.,.47.95 

USI MULTI DISPLAY.499.00 

64K MEMORY UPGRADE ...80 00 


IBM® SOFTWARE 


CONCURRENT CP/M 86 . . $ 315.00 

CP/M 86 DIGITAL.. .. 54 00 

tf BASE II...409.00 

EASYWRITER It.105,00 

HOME ACCOUNTANT*.105.00 

JFORMAT..29.00 

LOTUS 1,2,3,, 369 00 

MICROSOFT FORTRAN.257 00 

MICROSOFT WORD W/MOUSE.307 50 

MONTE CARLO Muttofcn CanJ m .345 00 

MULTIMATE.324.50 

PFS: FILE.97.50 

PFS GRAPH.97 50 

PFS: REPORT.97 50 

PFS WRITE. 107 00 

PIE WRITER ..115.00 

PROKEY.50.50 

VOLKSWRITER 125 00 

WORDSTAR . 279.30 

WIZARDRY .. 47 76 


MISCELLANEOUS 


FLIP 8. FILE DISKETTE STORAGE.. . .J 19 95 
6VS" BIB Diskette Cleaner w/solutton..8.95 


To order or for 
information call 

In Los Angeles; 


(213)706-0333* 



__ IPUTER 

PRODUCTS 


31304 VIA COLINAS 
WESTLAKE VILLAGE, CA 91362 


‘For all your computer producl needs, come visit us at our haw California store. 

Satisfaction Assurance — Your satislactem is assured Oy our 30 day guarantee on an hardware products 
we sell. All manufacturers ’ warranties are honored by manufacturers.. Dead-on-aFrival software will be recced 
tree during She first 20 days, however, no refunds or exchanges on software. Proof of purchase requited A! 
returns must be authorized in advance. 


and CP/M. The copy utility is a handy extension that 
copies groups of files, whereas cp does so only with 
some fairly arcane manipulation. A Berkeley enhance¬ 
ment called more displays files a screenful at a time. 
Members of the grep family, including look, are used to 


Program 

Unix 

Version 7 

Xenix 

simple text formatter 

roff 


text typesetting 

troff 

troff* 

text formatter 

nroff 

nroff* 

typeset mathematics 

eqn 

eqn* 

format mathematics 

neqn 

neqn* 

format nroff/troff 

tbi 

tt»r 

format references 

refer 

refer* 

insert references 


lookbib* 

simulate typesetter 

tc 

tc* 

greek letters print 

greek 


reverse line feeds 

col 

cor 

remove format constructs 

deroff 

deroff* 

check eqn usage 

checkeq 

checkeq' 

prepare for statistics 


prep* 

format output 


sp* 


'Available with the optional Radio Shack Development System. 

Table 4: Unix and Xenix text utilities. 



Unix 



Program 

Version 7 

Xenix TRSDOS 

CP/M 

pattern processing 

awk 

awk 


append file to file 

cat 

cat append 


catenate and print 

cat 

cat 

type 

compare two files 

cmp 

cmp* 


choose common lines 

comm 

comm* 


copy groups of fifes 


copy move 


copy 

cp 

cp copy 

pip 

convert and copy a file 

dd 

dd 


differences in two files 

diff 

diff 


differences in three files 


diff3* 


full expression search 


egrep* 


string search 


fgrep 


limited expression search 

grep 

grep 


print beginning of fife 


head*t 


relational database join 

join 

join’ 


find lines in sorted list 

look 

look* 


browse file 


moret 


print page headings 

pr 

pr 


reverse lines 


rev" 


stream editor 

sed 

sed 


sort or merge files 

sort 

sort 


split file 

split 

split* 


checksum of file 

sum 

sum* 


print end of file 

tail 

tail 


translate characters 

tr 

tr* 


topological sort 

tsort 

tsort* 


duplicate lines 

uniq 

uniq* 


word count 

wc 

wc* 


■Available with the optional Radio Shack Development System. 
tFrom the Berkeley implementation of Unix. 


Table 5: File-processing capabilities of four operating systems. 1 
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| Thirsty for a 384k Multifunction Board? 
Try a SixPakPlus 1 


•TM 


lh ; 


|Sinee the introduction of DOS 2.0 . the capabilities of 
PC have been increased with the ability to 
ddress up to 640k or memory With the current PC 
iving 256k available on the computer motherboard, 
u need another 384k to reach 640k Great you say, 
ut multi -function boards only have room Tor 256k 
n them. Well look again,, because now you can get 
new SrxPakFlus 1M with up to 384k of memory, 
lock/cafendar, asynchronous (RS232C serial] port, 
rimer port, SuperDrive 3M electronic disk emulation, 
nd SuperSpoofer 1M printer spoofing There is even 
n optional game port And if you already have 
nough memory for your present needs, you can 
till get on the band wagon by buying it without any 
nemory. When your needs for memory grow, the 
ackers are ready for you to install srx banks of 64k 
irity checked memory. 

With the SixPakPlus 7 " from AST Research you get 
most advanced multifunction board available 
Tom the industry leader in IBM PC enhancements. 


!i ,■ 


You get a cfock/caiendar powered by a clip-on 
battery which does not require factory service to 
replace It automatically loads the correct trme and 
date when you turn on your computer The serial 
port can be configured as COM ! or COM2, and has 
jumpers for simplifying wiring of cables. The printer 
port uses all the same signals as J8M J s — you can 
even use the IBM diagnostics on rt The optional 
game port uses any IBM compatible joys trek 
The board is backed up wrth a one-year warranty 
on pans and labor and the Oubje' satisfaction 
guarantee. If for any reason you are not satrsfred 
with the performance of your board wrthjn 30 days 
of purchase., you may return it for a full refund, 
rncfudmg the postage to return it, And if your board 
should need warranty service we do the repairs in 
48 hours or we replace your board with a new one 
That's the level of service that has made us the 
largest dealer rn the world for AST Research products 


Mega Plus II & I/O-Plus II 
le Ultimate Expansion for IBM PC or XT 


I The AST Research Mega Pius jr- has three functions 
Ista nda rd Parity checked and fully socketed memory 
[up to 256k in 64k increments; clock/ calendar with 
battery back-up for automatic loading of trme and 
date when the computer is turned on. and asyn¬ 
chronous communication port [RS232C serralj whFCh 
pan be used as COM! or COM2, (DTP for a printer 
^r DC E for a modem]. Also iDeluded is SuperDn ve IM 
J electronic disk" software This program builds 
['disk drives" rn memory which access your programs 
fet the speed of RAM You get SuperSpooleh* print 
fpooling software ft operates your printer while 
you continue to work with your computer 
Options include a 100% IBM compatible parallel 
nr inter port (can be configured as L.FT1. or LPT2}, and 
second RS232C asynchronous port (COM I or 
IOM2} Three Mega Pa k m options can pl ug onto 
r Mega Plus fi "piggyback" style to grve you an 
liddmonaf I2Sk or 256k of memory, or a game port 
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l/O-PJus rr js the answer for those who don't 
need additional memory but would like all those 
other mult i-function board features The I/O-PI us 
ll 1M comes standard wrth a clip-on battery powered 
dock/calendar, an asynchronous communication 
port (R5232C serial]. Super Dri\^'“ electronic disk 
and SuperSpooler’ M print spooling software 

Optional is a second asynchronous port [DTE. or 
DCE). a parallel printer adapter, and the best game 
paddle adapter on the market It is an IBM standard 
game port, but it can also use Apple compatible 
paddles and joysticks Options are all socketed so 
they may be added later should the need arise 
Both boards come with a one year factory 
warranty and the Gubie* satisfaction guarantee If 
for any reason you are not satisfied with the 
performance of your board within thirty days of 
purchase, you may return it for a full refund, 
including the postage to return it 


TO ORDER 
BY MAIL INCLUDE: 

—complete description of products requested 
—daytime phone number 
—California residents add 6% sales tax 
—check or crediE card number with 
expiration date fpersonaf checks rake 
18 days to clear] 


TO ORDER BY PHONE: 

In California [805) 987-9741 

Outside California TOLL FREE 1800] 821-4479 

PRICES; 

I/O-PI us 2 1W wrth Clock/calendar, serial (asyn¬ 
chronous) port, SuperDnve' 1 " and SuperSpoor* 

Mega PI us IP no memory, with clock, serial, 
and software - $229 

SJxPakPlus' y no memory, with clock, serial port, 
printer port and software - $229 

Each 64k of memory installed and tested on 

Mega Plus. SixPakPlus or alone .$55 

Parallel Printer Port-- $35 

Second Asynchronous Port •....,■...... $35 

Game Adapter [I/O or SrxPdkPJus) ....... $35 

MegaPak‘ M with 256k of Memory.$299 

128k of Memory ....... SI 99 

GamePak for MegaPfUslI ..., .. $40 

ConnectAJf Cable Bracket... $19 

Cable to Parallel Printer..... $35 

Cable to Modem or Serial Printer ........ $25 

Diagnostics Program ... $10 

SUPERWRITER by Sorcim ..... SI 79 

SUPERCALC by Sorcim...$159 

dBASE II by Ashton Tate ... .... $409 

Word Processing Keyboard ............ $229 

Keyboard/SuperwrJter Package ..$399 

SHIPMENT 

Normal shipment is day after receipt of order 
We pay UPS surface charges on all items except 
k e yboa rd s For key boa rd s add $5 f o r s urfa ce $ 10 
for 2 day air All COD shipments add $3 
handling 

QUANTITY PURCHASES? 

if your corporation, institution, or users group 
has needs for quantities of boards call us for 
details on our quantity purchase program 


QUBIE' 

4809 Calte Alto. Camarillo. CA 93010 
Tempo House 

15 Falcon Road. London, SMV1L UK 
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ORYX 
SYSTEMS 

QUALITY DISCOUNTS 


MICROPRO 

Wordstar (Speciol) 

{w/CP/M Card. 

7 col £ 64K\ .I 375 

Info star (Includes 
CP/M. 70 cal.. 64 K } 375 

Pro Polt 

(WS/MM/SS/Index) .. 425 

MICROSOFT 

Cabal-00. . S 499 

Forfron-30—. 145 

TASC Compiler. 1 25 

A L.D.S. . 95 

Multiplan (DOS). 169 

OMEGA 

Locksmith .- S 69 


PEACHTREE [CP/M} 

Peochpok 40 G/l + 

A/R + A/P (Special).. S 237 
Series 40 


G/L, A/R„ A/P ea .. 195 

Series 9 

Peochcalc ........ 279 

Telecommunications . 279 

PENGUIN SOFTWARE 

Complete Graphics ... $ 53 

Graphics Magician ... 45 
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MAC.. 05 

Z51D (200) Debugger . 90 

CP/M 2.2.. 1 B0 

C Basic 2. ... 110 

PL/T-aO. 375 

C Basic Compiler 

(CB-BO]... 299 

Access or Display Mgr 299 

C longuoge/compiler 260 

Concurrent CP/M 2.0 . 225 

All 8"' - 06 Version 

of Above. % Call 

INFOCGM 

•Deadline ............ S 49 

*Storcross-*. 39 

'Suspended........... 39 

•ZorkJJI, III (each) .. 39 

Plonel Fall... 49 

LEXISOFT 

•Spellbinder.I 239 

MARK OF THE UNICORN 

'Final Word. % 209 

MICROPRO 

•WordStar ....... .. . S Call 

•(nfaStar.$ Call 

•Pro Pack (WS/MM/SS 

Index) ... 5 Call 

All others- S Cdl 


MICROSOFT 

Basic 80. % 239 

Basic Compiler . 249 

Fortran 80. .... 330 

Cobol 80. 449 

Macro 80.. . 1 30 

MuMath/MuSimp..... 1 05 

MuLisp/MuStar. 142 

•Multiplan.. 175 

Li_ 

PEACHTREE 


PICKLES & TROUT 

CP/M lor TRS-I! . . . . .S 180 

PRO/TEM SOFTWARE 

• Footnote .S 105 

REVASCO 

ZS0 Disassembler..... S 85 

SORCIM 

•Supercalc 111 .£ Call 

Superwriter 

(w/Sp eller £ Mofler) . £ 179 


CORNER 

$ 237 


• ► PeothPok 4 (GL, AP, AR)... 

► General Ledger / Accounts Payable / Accounts 
Receivable / Soles Invoicing / Inventory Control / 


PeochPay Payroll......... Each 399 

► PeachText ...,..... 1 60 

► PeachTexS w/ Random House Thesaurus. . -. 195 

► Spelling Proofreader. .......... . 95 

► PeochCak..... 90 

► Job Cost System. .. - 399 

► Client Posting £ Accounting .. 399 

• ► Graphics Language .. 275 

* ► Business Graphic System... 199 


MICRO ST UF 

-Crosstalk... % 115 

NORTHWEST ANALYTICAL 

'Statpok.. -, I 365 

OASIS 

The Word Plus.S 120 

Punctuation and Style 99 

ORGANIC SOFTWARE 

•Datebook...$ 229 

'Milestone. 229 


SELECT 

Select Word 

Processor..$ 356 

STAR SOFTWARE SYSTEMS 

’Legal Time, Billing.,.. 845 

Property Mg nit. 845 

*Acc t Partaer,.. 299 

5UPERSOFT 

p Diagnostic II ......... S 09 

Disk Doctor.. 74 


'Fortran 4. 299 

Bas-c 8086 . 225 

C Cross Assembler ... 400 

•ScralchPad.., 199 

T MAKER HI. 220 


Pleas© see CP/M 
listing. All products 
with a * in front are 
also mode for 
PC/DOS arid are 
priced the same 
unless otherwise 
specified. 

ALPHA SOFTWARE 


Data Base Mgr. II .... S 195 

Mailing List.. 72 

Executive Pkg..105 

Type Faces . 87 

Question. 35 

Apple-IBM 

Connection.. 130 

CENTRAL POINT 


Copy II PC.. % 34 

CONDOR III 


w/Trommg.$ 445 

CONTINENTAL 

Home Accountant-I 95 

DIGITAL RESEARCH 

Concurrent CP/M 86 .. £ 225 

CP/M 86. 40 

Cobol 86. 499 

Pascal MT + 86 

(MS DOS}. 375 

SPP86. 130 

SID 86 ... 113 

C Basic 86. 135 

Pascal PC/DOS ...... 385 

DR Logo . 109 

DOW JONES 

Market Analyzer ..... S 245 
Market Manager. 219 

EC O'SOFT 

Micrastot ..I 230 

FINANCIER 

Tox Series. 105 

Personal...♦ S 119 

GRAPHIC SOFTWARE 

Super Chortmon II.... £ 299 
Super Chortmon IV ... 199 

8oth (above). 350 

LEX I SOFT 

SpeflBinder.... £ 259 

LliFETREE 

Volkswriter.$ 135 

LOTUS 123.S Call 

PEACHTREE 

P/eoje see listing 
under CP/M- 

PeachText 5000.I 237 


APPLE/ 

FRANKLIN 

_✓ 


ASHTON-TATE 

d-Bose II .S 399 

ASPEN SOFTWARE 

Grammatik.$ 60 

Proofreader. 42 

BEAGLE BROS. 

Appl e Meehan ic.. £ 22 

DOS Boss. 17 

Utility City. 22 

BRODERBUND 

Bank Street Writer . , . £ 49 

General Ledger w/AP. 305 

Payroll. 275 

CDEX 

Visicalc Training.$ 45 

CHARLES MANN 

Gass Scheduling . S 299 

continental software 

Home Accountant.... £ 49 

DOW JONES 

Market Analyzer.S 245 

Market Manager . .. 219 

Microscope ......... 569 

HOWARD SOFTWARE 

Tax Preparer.S Call 

LINK SYSTEMS 

Dotafax...S Cali 

Dotalink.... 79 


d-BASE II CORNER 


Ashton-Tat« 

d Base II ....... ♦......£ Call 

Bottom Line Strategist.. 269 

FPL .....-. 475 

Friday .. 199 

Human Soft 

dBase Plus-***.-- S 89 

Fox & Geller 

Quick Code.£ 199 

D Util... «J 

Software Banc 

d Base LI User's Guide; 

w/ d Base II Purchase . -. S 15 

w/o d'Base Purchase ...... 20 

Anderson-Bell 

Abstat . I 349 

Tylog System* 

dBase Window .. S 199 

*AiS above avadab/e on PC'DOS 


Formats Available" 

All prices below are far 8” standard- Other formats ore 
available. Some formats subject to "Download'' fee and 
require minimum 2 weeks lor delivery. Please inquire. 


LOGO CORNER 

Krall Logo ... S 75 


Complete Graphics/ 

Apple Tablet. 86 

SIERRA DESIGN 

Homeward .$ Call 

SOFTECH 

Basic Compilers 
Runtime.£ 169 


Softeach ... 

94 

UC5D P-systern Set ... 

469 

SOFTWARE PUBLISHING 


PFS; File .$ 

79 

PF$: Graph . 

79 

PFS; Report. 

79 

SURER SO FT 


Basic Tutor ... 

£79 

Fortran. 

299 


SYSTEMS PLUS (Z60 req,} 


Landlord. 

VI5ICQRP 

Visicak (II c* JIE} .... 
Visischedule ........ 

% 375 

S 179 
225 

f ■i'WE "? fa 

h 

CP/M 


SOFTWARE 




COMP U VIEW 

"V-Edit 0080 Z80. 

IBM/PC .S 130 

'V-Edit CP/M 86, 

MS DOS ..... 360 

DIGITAL RESEARCH 

‘Posed MT + W/5PP ..$ 389 


IBM/PC 











































































































































SUPERSOFT 

C Compiler - B086 ,.. $ 350 

Star Edit . ’ISO 

Disk Edit ... 75 

Basic Compiler. 225 

Fortran IV PC/DOS 

or 80B6. 299 

8007 Support .. 40 

Diagnostics II .. 59 

Scratch Pad ... 199 

SYSTEMS PLUS 

Landlord (prop mgmt] S 375 

Runtime Basic 

(req'd for above}..,. 45 


. .. and many man! 


APPLE/ 

FRANKLIN 

BOARDS 


ALS CP/M Cord .1 299 

ALS Smorterm. 249 

ALS Z-Cord II ♦... 142 

A&T Keyboard. 99 

Axlon Romdisk T2BK „ 299 

Bit 3 Dual Comm-plus . 209 

CCS 7710 Ajynch Serial T19 

Central Point Alaska ,. 119 

East Side Wild Card .. 110 

Microsoft 16K Ramcard 69 

Microsoft Softcord.... 235 

Microsoft Softcord +.. 429 

Microsoft Premium 

Softcord (HE). 395 

Microtek Printer l/F ,.. 75 

Microtek Dumpling 16 195 

Microtek Dumpfing-GX 119 

Moor tain A-D/DA ... 279 

Mountain Musk 
System w/£oflware . .. 299 

PCP 4 MHZ Appli- 

Card + 88 Cord. 599 

PCP 68 Card 16 Brt 

+ 64K. 475 

Prometheus Versacard 1 59 

Prometheus Graphitti 

Cord.. 99 

SSM ASIO Serial l/F 

w/cable... 129 

SSM AID-2 Script/ 

Parallel .. 179 

Street Echo II Speech 

Synthesizer l/F_... 129 

Tymoc Parallel |/F 

w/coble .. 79 

Videx Display 

Enhancer... 99 

Vide* Display 

Enhancer II ... 99 

Videx Pure. Strip. 59 

Videx Videoterm 

VT 600 . 235 

Videx Ulrraterm . 299 

Wenper I6K Ram Card 69 


IBM/PC 
BOARDS 

v 

AST RESEARCH 

CombaPtus 64K Clock/ 
Calendar. Serial & 

Parallel, l/F. Expand¬ 
able to 256K.$ 279 

MegaPlus 64K. Clock/ 
Calendar, Serial Port, 
Expandable to 512K 

w/Megapak _.,,.. 269 

Exlra ports available 
for Megaplus and I/O 
Plus II includes Game, 

Parallel & Serial. 40 

Megopak 256K upgrade 

for Megaplus.,.. $ CoN 

I/O Plus II Oock/eden- 
dar and Serial Port... 115 

LNW Products.S Call 

MAYNARD ELECTRONICS 

Floppy Drive 

Controller . % 155 

Floppy Drive Control¬ 
ler w/Parallel Port... 209 

w/Seriol Part. 249 

Sondstar Mem. Card 
— 3 modules cap. .. 194 

Sondstar Multifunction 
Card - 6 module; cop. 93 

Sandstar Modules .... £ Call 

OUADRAM 

Quadboord 64K. Clack/ 
Calendar, Serial & 

Parallel Parts, 

Software .$ 279 

Microfozer Slack Printer 
Buffer [expandable to 512K) 

► Poraflet/Farclle! BK,. 145 

► Parallel/Parallel 64K 188 

* Serial/Parallel 8K ... 1 70 

► Serial/Serial 8K .... 170 

Quodlink 64K Memory. 

Game Port allows 
Apple Software to 
to an IBM/PC ...... S Call 

TECMAR Products . . . .$ Cad 

XEDEX/MICROLOG 

Baby Blue.$ 475 

TALL TREE 

5T2K JRAM Mem. 

Board...S 699 


— 



_ 


Amdek Video 300A 

Amber.S 159 

Amdek RGB. 425 

NEC 12” Hi-Res Green. 187 

Sanyo 12' 1 Hi Re* 

Green . 199 

U5I Hi Res 12 Amber , 160 

NEC JB-1260 Green . .. 119 

FGS RGB Color. % Call 

NEC JC-1203 RGB...., 560 

Panasonic 

Monitors.I Call 

Quadram 

Quodchrome.S Cdf 

Taxon 12“ Amber ..... 139 

Taxon 12" Green. 132 

Taxon 12" Med. RGB.. 323 

Taxon 12" High RGB . 512 

Taxon RGB 

Coble far PC. 17 

Sony Profeel 

12/19/25" ..S Call 


MODEMS ] 


Novation 

Apple-Cat II.$ 269 

Hayes Micromodem H . 259 

Anchor Mark 1. 84 

Anchor Mark VII. 129 

Hayes 

5martmodem 300 .... S 205 

Hayes 

Smortmodem 1200 ... 495 

Hayes Chronograph ., 189 

Novation 212 

AutO'Cal -_ 579 

US Robotics Auto- 
Dial (full aula 

answer 300/1200). 459 

US Robotics Auto 
Link jauto answer 

300/1200),. 379 

US Robotics Password 395 


DISK DRIVES 

_ 


Toac Half-Hgt .$ 259 

Superftve Hall Hgt 

(App) . 9 

Panasonic Half Hgt ... 205 

Tandon TM55-2.S 275 

Tandon TM-100 2 . 239 

Davong DSl-501 Hard £ Coll 
Davong DS1-512 Hard $ Call 
Davong DS1-519 Hard I Call 
Corona 5 MB Hard ... 1,395 
Corona 10 MB Hard 1,795 

CDC 1000 . 270 

Coruus ............ . S Call 

Tall Grass. S Call 

Vista Solo 143K.I 259 

Vista Sola & Controller 329 

f s 



_ 

C. Jtoh Start writer F10 - £1,149 
C. Itoh Prowriter B510 . 379 


C. Itoh Prowriter 1550 . 6B9 

NEC 3550 .$ Call 

NEC B023A. 475 

Okidata MicroJine 82A 389 

Okidata Micro line S3A 599 

Okidata Micro line 92 . 499 

IDS Prism 80 

fw/4 options). 1,399 

IDS Prhm 132 

[w/4 options).. 1,547 

IDS MicroPnsm. 399 

Silver-Reed 

Daisy Wheel......... 5 Cdl 

Star Micron!ci 

Gemini 10X ...... 325 

Star Micronic* 

Gemini 15 ^ 449 

GE Printers . ..I Call 

Epson FX-80. 599 

Tranttar T-130-P. 699 

Tronstar T-3I5P Color 519 

Tranttar T-120P. 499 

Mannesman Tally 

MT160I... 475 

MT160L . 585 

Esprit. £ Call 


.. and much more. 


DISKETTES 

_ 

3M 5" DS, DD, Box ... £ 40 


BASF 5" DS, DD, Box . 37 

Maxell 5' 1 DS, DD, 

MD2 r Box. 40 

Verbatim 5” 

DS, DD, Box. 35 

Ultra Magnetics 5 

DS, DD, Bonus Box 

(12 Diskettes]. 35 



Enter PI00 5 wee! P 
Apple/Frank I in, 


IBM/PC . 

5 595 

Strobe M10G Plotter 


w/ l/F Apple/Frank!m 

499 

Strobe Ml00 Plotter 


(RS 232). 

539 

Panasonic Digital 


Plotter ... 

l Coll 

* 


MISC. 




Chalk Board. 

.$ Coll 

Koala Technologies 


Graphic Tablet. 

.$ 99 

Symtec Light Pen 


IBM/PC . 

140 

Symtec Light Pen 


Apple/Franklin . .. 

200 

TG Joystick IBM/PC ,. 

49 

TG Joystick 


Apple/Franklin ....... 

46 

Vena VersaWriter 


Tablet IBM/PC, 


Apple/Fnanklin . . . . . . 

235 

Wieo Analog Joystick... 

59 

Wico Apple Adapter .. 

18 

Wico IBJWPC l/F Cord 

52 

Keyframe Keyboard 


IBM/PC .. 

209 

Key Tronic Keyboard 


Apple/Franklin.. 

249 

Curb* PC Products 

% Call 

Electronic Protection 


Series. 

1 Call 


CP/M ii a registered 
trademark of Digital 
Research. IBM and the 
IBM logo are registered 
trademark* of 
International Badness 
Machinei. Apple and the 
Apple logo are registered 
trademarks of the Apple 
Computer Company. 
Franklin and the Franklin 
logo are trademarks of 
the Franklin Computer 
Company. 


DISPLAY CARD CORNER 


Hercules Graphics Board.£ 369 

Orchid Monochrome Graphic Adapter.. 360 

Plantronici Colorplus . . - 3B9 

USI Display Card (color/monochrome ) .S Call 

Amdek MAI Card .. ....S Coll 

Tecmar Graphic Moster ....$ Call 


TELECOMMUNICATIONS CORNER 
*** SPECIAL iririr 

Hayes Smortmodem 12000/Hoyei Smartcam II Software 
AST I/O Plus II Clock Calendar and Serial Port.,,. S 689 

Above w/5 mart modem 300.... 399 

Hayes Sma rtmodem 1200 & Smartc om 1 1 Software ., 575 



Please: 

► Wisconsin residents add 5% for sales tax. 

► Add $3.50 for shipping per software and light 
items. For muftiple and other items, call, 

► Foreign — add 15% handling & shipping for 
prepayment, (lot'I money order,) 

► Prices are subject to change without notice, 

► All items subject to availability. 

Store prices are strictly retail. 

ORYX SYSTEMS, WVC. 

425 First St. • RO. Box 1961 
Wausau, Wl 54401 

For technical information and 
in Wisconsin: 715 848-1374 

InH Telex: 260181 

ORYX SYS 


We welcome: 

► COD (Add $2,00 per shipment. Cash or certified check required.) 

► Visa, MasterCharge & American Express. (Add 4%.) 

► Checks. (Allow 1-2 weeks for clearing.) 

Working Hours: 

Mon.-Thurs. 8:30-5:30 . Fri. 8:30-6:30 
Sot. 10:00-2:00 • Central Time 


Circle 274 on Inquiry card. 


BYTE January 1984 307 
























































































































Unix 



Program 

Version 7 

Xenix TRSDOS 

CP/M 

repeat last command 


1(csh) again 


execute command at time 

at 

at* 


execute on log-in 

profile 

.profile auto 


create shell script 

ed 

ed build 

ed 

schedule programs 

cron 

cron 


shell with C-like syntax 


csht 


echo arguments 

echo 

echo 


evaluate expression 

expr 

expr 


return false 


false 


fix East command line 


fc 


get string from input 


gets* 


signal process 

kill 

kill 


run command with priority 

nice 

nice* 


run immune to hangups 

nohup 

nohup* 


return a random number 


random* 


read line from terminal 

read 

read 


execute a shell script 

sh 

sh do 

submit ' 

suspend for interval 

sleep 

steep 


return true 


true 


duplicate output 

tee 

tee* dual 


condition command 

test 

test 


shell with TRSDOS syntax 


tsh 


wait for com pletion 

wait 

wait 


output unit end of pipe 


yes 


‘Available with the optional Radio Shack Development System. 


+From the Berkeley implementation of Unix. 



Table 6: Program-control interface facilities available 

on four 

operating systems . 





search files for patterns or words, and cmp, diff, and diff3 
are file-content comparison programs. 

Xenix Shells 

The program control interface for Unix systems is im¬ 
plemented by a shell program. This shell is the outer¬ 
most skin of the operating system onion. Xenix has three 
shells available. You are assigned a shell when your user 
account is created on the system. Changing shells is a 
simple matter. It is possible, but not easy, to write a 
whole new shell and use it instead of one of the shells 
provided. An easier matter is to write "shell scripts" 
within either the standard Bourne shell or the Berkeley 
C-shell. Shell scripts can help make user environments 
that are much easier for unsophisticated users than the 
standard environments. Menu interfaces, for example, 
can be implemented without excessive difficulty. Radio 
Shack has also provided tsh, which implements an 
emulation of the TRSDOS environment and its com¬ 
mands {such as dir) for users familiar with that interface 
and unwilling to tackle the standard Unix fare. Table 6 
is a comparison of the program-control interface facilities 
available on Unix, Xenix, TRSDOS, and CP/M. 

Communication 

Unix has supported intersystems communication for 
some time and as a standard part of the system. Xenix 
has expanded the complement of communications pro¬ 



Unix 


Program 

Version 7 

Xenix TRSDOS 

reminder service 

calendar 

calendar* 

call up Xenix {terminal 



emulation) 

cu 

cu* terminal 

send or receive mail 

mall 

mail* 

permit or deny messages 

mesg 

mesg* 

write to user 

write 

write* 

Unix-to-Unix copy (file transfer) 

uucp 

uucp* host 

uucp log summary 


uulog* 

Unix-to-Unix execution 


uux* 

write to all users 

wall 

wall 

‘Available with the optional Radio 

Shack Development System. 

Table 7: Communication utilities. Note that Unix supports both 

communications among users on one system and communications 

among separate systems . 




grams available. Of particular note is uux, a program that 
lets you specify separate systems for program input, ex¬ 
ecution, and output. Naturally, these systems must be 
linked by auto-dial modems or by a local-area network. 
Table 7 is a comparison of utilities available within Unix 
version 7, Xenix, and TRSDOS. 

File-Access Control 

Unix files have sophisticated access controls. Each 
named file has an owner who, in turn, belongs to a 
group. The file has a set of access permissions and is 
marked with the date created and the date last modified. 


Changing shells is a simple matter: 
it is possible to write a whole new 
shell and use it instead of one of 
the shells provided. 


The utilities mv {move a file™the same as renaming it), 
chown (change owner), chnnod (change mode—the same 
as changing access attributes), chgrp (change file group), 
settime, and touch are all used to change these access at¬ 
tributes. A directory is a special file that has special at¬ 
tributes and that contains references to other files. Thus, 
several of the listings in table 8 are directory-control func¬ 
tions. The utility In (link) allows a file to appear in more 
than one directory under different names. Table 8 
presents a comparison of Unix, Xenix, TRSDOS, and 
CP/M on file-access control. 

Terminal Handling 

Unix provides an easy method for handling nearly any 
terminal in a way that is (usually) transparent to users 
and their application programs. Settings include speed 
(data rate), parity, echo (i.e., full or half duplex), the char¬ 
acters to use for backspace and kill, and the end-of-file 
characters. The Berkeley enhancement tset uses the 
terminal-capabilities database /etc/termcap to set terminal 
modes. Note that in Xenix, it is impossible to set terminal 
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is to the keyboard of your personal computer. 


It's free. It's confidential. 


Today's technical career market changes fast. 

But now there's a way to keep up with it. This 
new key to career opportunity is your personal 
computer. And the cost is nothing but a phone call. 

just call CLEO. That stands for Computer Listings 
of Employment Opportunities. 

CLEO responds to your commands. You specify 
what job categories, companies, or geographic loca¬ 
tions interest you, CLEO calls up the appropriate ads 
right on your screen. At every step, you're guided by 
explicit online instructions. 

Daily updates keep CLEO job listings current. 

You can even apply for positions right from your 


own terminal. For a detailed job search, or just an 
idea of what's available, CLEO is waiting for your 
call today. With today's opportunities. 

CLEO access: (415) 482-1550 * (408) 294-2000 • 
(213) 618-8800 * (714) 476-8800 • (619) 224-8800 

300 BAUD, full duplex, standard ASCII code. 
Access assistance: (213) 618-1525 

Recruitment advertisers — 
call (213) 618-0200 collect 
to find out how you can 

Computer Listings of Employment Opportunities place yOUT ad OH CLEO, 

An electronic publishing activity of The Copley Press, Inc. 


Circle 61 on inquiry card. 
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Unix 




Program 

Version 7 

Xenix 

TRSDOS 

CP/M 

change working directory 

cd 

cd 



change file group 

chgrp 

chgrp 



change file owner 

chown 

chown 



change file mode 

chmod 

chmod 

atrib 

stat 

find files 

find 

find* 



make a link 

In 

In 



make a directory 

mkdir 

mkdir 



move files, directories 

mv 

mv 

rename 

ren 

remove fifes 

rm 

rm 

kill, purge 

era 

remove directories 

rmdir 

rmdir 



change file dates 


settime* 



change modified date 


touch* 




‘Available with the optional Radio Shack Development System. 

Table 8: File-access control functions of four operating systems. 



Unix 



Program 

Version 7 

Xenix 

TRSDOS 

set key click 



dick 

clear screen 



els 

set terminal options 

stty 

stty 

setcom 

set terminal tabs 

tabs 

tabs* 


set terminal modes 


tsett 



‘Available with the optional Radio Shack Development System 
tfrom the Berkeley implementation of Unix. 

Table 9: Terminal commands. 



Unix 



Program 

Version 7 

Xenix TRSDOS 

CP/M 

line editor 

ed 

ed 

ed 

encode/decode 

crypt 

crypt* 


permuted index 

ptx 

ptx* 


find spelling errors 

spell 

spell* 


non-English spelling 
screen editor 

typo 

vf*t 


‘Available with the optional Radio Shack Development System 
tFram the Berkeley implementation of Unix. 


Table 10: Text-manipulation facilities of four operating systems. 



Unix 


Program 

Version 7 

Xenix CP/M 

sign on 

login 

login 

log in to a new group 

newgrp 

newgrp 

change log-in password 

passwd 

passwd user 


Table 11: Access-protection facilities. 


tab stops unless you purchase the optional Development 
System. See table 9 for terminal commands. 

Much program development time is spent in an editor. 

A good editor makes program development much easier I 
and much less error-prone. Note, however, that an editor 
is not a word processor. The vi editor is a very powerful 
screen-oriented editor that comes from the Berkeley 
Computer Science Labs. It relies on the termcap file to tell 
it how to make magic things happen, even with com¬ 
paratively dumb terminals. This editor takes consider¬ 
able effort to learn, but once you know it well, it allows 
very fast text manipulation. Table 10 compares editing/ J 
text-manipulation facilities on four operating systems. 

System Access 

Unix was conceived as a timesharing system. Accord-1 
ingly, the access-protection facilities on Unix and Xenix I 
are far better developed than on either of the single-user I 
operating systems shown in table 11. Users have a pass-1 
word that may be changed by use of the passwd com-1 
mand. Files are protected by user (the file owner) andl 
by group. A user may belong to more than one group J 
As a safety measure, on some systems repeated unsuc-l 
cessful attempts to log into a Unix system may triggerl 
a software disable of the terminal port being accessed.! 

Unix has for some time had standard support fori 
limited line and curve drawing on a number of differentl 
graphic devices. Although not very comprehensive andl 
not nearly as user-friendly as some current commercial! 
packages, simple graphics can be done on a basic Unix/I 
Xenix system. Table 12 shows the three routines generally 
available {in the Development System for Xenix). 

Unix/Xenix has a general-purpose printer spooler thatl 
works on whatever has been set up as the system's printer .I 
In contrast, TRSDOS has several explicit and useful in| 
dividual commands. These are shown in table 13. 



Unix 


Program 

Version 7 

Xenix 

draw a graph 

graph 

graph* 

interpolate smooth curve 

spline 

spline* 

graphics filters 

plot 

plot* 

‘Available with the optional Radio Shack Development System. 

Table 12: Unix and Xenix graphics routines. 



Program 

Unix 

Version 7 

Xenix 

TRSDOS | 

line-printer spooler 

Ipr 

Ipr 

print 

print current screen 
controls spooler 
set to top of form 



screen 

spool 

t 

Table 13: Printer-handling commands. 
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How tlieTl'55'n makes 
short work of long problems. 


Whenever you can solve 
complex problems quickly and 
accurately, you’re ahead of the 
game. And that’s exactly what 
the TI-55-II does for you. By 
giving you 112 pre-programmed 
functions (like definite integrals), 
it allows you to take short cuts 
without losing accuracy You’ll 
accomplish a lot more in less 
time which means increased 
efficiency. 

With our TI-55-II you can 
tackle problems you thought 
could only he solved with higher- 
priced programmables. You’re not 
only getting the standard slide 
rule functions but also statistical 


capabilities. This way you can 
work out linear regressions, per¬ 
mutations and combinations, just 
to name a few. 

The TI-55-II also gives you 
enough programmability to 
eliminate a lot of repetitive key 
punching. Our Constant Mem¬ 
ory ™ keeps programs and data 
on tap, even when the calculator 
is turned off. So once you’ve 
entered a formula, you can simply 
put in the variables to get your 
solution. The Liquid Crystal Dis¬ 
play shows your answers in stan¬ 
dard, scientific or engineering 
notations — clearly and precisely 

We also help you get the most 


out of your calculator with the 
Calculator Decision-Making 
Sourcebook. It gives you step- 
by-step examples of the best 
techniques used for solving math¬ 
ematical, scientific and statistical 
problems. And we’ve included a 
special section on how to pro¬ 
gram your TI-55-IL 

So next time you’re facing 
another time-consuming 
problem, cut it down to 
size with the TI-55-11. 

Texas 
Instruments 

Creating useful products 
and services for you. 



Copyright © 1983 Texas Instruments 




Program 

Unix 

\fersion 7 

Xenix 

TRSDOS 

print calendar 

cal 

cal* 


CAI 

learn 

learn* 


system manual 

man 

man* 

help 

conversion program 

units 

units* 



‘Available with the optional Radio Shack Development System. 

Table 14: Miscellaneous software features of Unix version 7 t Xenix, 
and TRSDOS. 



Unix 



Program 

Version 7 

Xenix TRSDOS 

CP/M 

current date and time 

date 

date date, time 


disk free space 

df 

df free 

stat 

disk usage summary 

du 

du 


determine file type 

file 

file* 


information on user 


finger* t 


input/output statistics 

iostat 



directory contents 


\ dir 

dir, stat 

directory by column 


lot files 


directory contents 

Is 

is 


file system ownership 

quot 

quot 


print out environment 


printenv't 


process status 

ps 

ps 


system statistics 


pstat* status 


working directory name 

pwd 

pwd 


terminal name 

tty 

tty 


logged-in users 

who 

who 



'Available with the optional Radio Shack Deveiopnnent System. 
tFrom the Berkeley implementation of Unix. 

Table 15: Status utilities of four operating systems. 




Real User System 

compile sieve 

cc -0 sievac -o sieve 

33.0 

5.4 

69 

execute sieve 

sieve 

10,0 

ao 

0.2 

simultaneous sieves 

sieve&sieve&sieve&time sieve 

38.0 

9.0 

0.2 

compile terminal 

cc -0 terminal c ~o terminal 

34.0 

6.8 

65 

one terminal 

terminal 1 

16.0 

0,4 

7.5 

two terminals 

terminal 2 

31.0 

1.2 

135 

three terminals 

terminal 3 

46.0 

1,9 

19.7 

compile disk 

cc -0 disk.c -o disk 

360 

6.4 

64 

one file 

disk 1 

5.0 

2.0 

0.5 

two files 

disk 2 

8.0 

3.7 

1.2 

four files 

disk 4 

13.0 

7.5 

23 

eight files 

disk 8 

32.0 

15,4 

40 

simultaneous sorts 

sort ft >fls&sort f2>f2s&sort 





f3>f3s&time sort f4>Ws 

630 

67 

2,8 

multifile sort 

sort ft f2 f3 f4 > sorted .file 

97.0 

37.9 

12.8 


Table 16: Model 16B benchmark results. Entries in the Real col¬ 
umn represent total elapsed time; entries in the User column rep¬ 
resent time in the user process; and entries in the System column 
represent kernel time. Times are given in seconds. 


Miscellaneous Features 

Because Unix is a fairly mature system, a lot of soft¬ 
ware has been written for it that is generally useful but 
hard to classify. Among the nice things available are 
those shown in table 14. The on-line system manual is 
handy for those who need access to specific manual 
pages fairly quickly. Note, however, that you need to 
know the name of the function you want to read about— 
you can't say, 'Tell me about the utility that changes 
ownership of a file." The on-line computer-aided instruc¬ 
tion (CAI) on Unix is nice, but using it tends to be a bit 
tedious. The conversion program for units is useful for 
those of us who have trouble converting from one mea¬ 
surement system to another in our heads. 


Informal comparisons on other 
systems have shown the Model 16B 
to be about what you'd expect of a 
6-MHz M68000-based machine 
running Unix and using the C 
language. 


Unix and Xenix provide a number of valuable utility 
programs that inform you about system status and cer¬ 
tain other data. Table 15 compares the facilities in Unix 
version 7, Xenix, TRSDOS, and CP/M in these areas. The 
finger utility from Berkeley retrieves information from 
your password file in a more readable format than con¬ 
tained in the file itself. \bu can list the status of processes 
running on the system with ps. This utility is useful in 
general but is especially useful to the system manager. 
Used in combination with the kill command, the ps utility 
allows the manager to free hung terminals or terminate 
runaway processes and unwanted processes. (Some 
microcomputer manufacturers don't make this feature 
available to their customers, claiming that their system 
software security scheme could be broken if it were avail¬ 
able. However, this feature is an essential part of any 
Unix-style system and we applaud Microsoft and Radio 
Shack for making it available.) A System III utility called 
pstat prints out the kernel tables, which are loaded with 
useful information, if you know what you are doing. 

TRS-80 Model 16B Performance 

We subjected the Radio Shack TRS-80 Model 16B to 
an extensive list of performance tests. One of these tests 
was a compute-bound microprocessor speed test (the 
Sieve of Eratosthenes, used by Jim and Gary Gilbreath 
in "Eratosthenes Revisited: Once More through the 
Sieve," January 1983 BYTE, page 283), and others were 
designed by us for this article. We have done some in¬ 
formal comparisons on other systems available to us and 
have found the Model 16B to be about what you would 
expect of a 6-MHz M68000-based machine running Unix 
and using the C language. The Model 16B we tested had 

Circle 205 on inquiry card. ► 
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IS OUT 


JUKI LETTER QUALITY, DAISY WHEEL PRINTERS ARE NOW AVAILABLE NATIONWIDE AT $ 699 


00 



There’s no mystery about it! Juki’s Model 6100 bi- directional, daisy wheel printers are full featured and priced right! 


Designed to perform word processing and graphic 
functions including bold face, subscript, superscript and 
shadow, the Model 6100 prints at 18 cps, has a propor¬ 
tional spacing control and utilizes 100 character drop-in 
daisy wheels. The Juki printer uses IBM Selectric Ribbons 
and is compatible to IBM, Apple, Osborne. Kay pro and 
most other personal computers. But that's no secret! 

PltHSt 


The news is that the Juki Model 6100 printers are now 
available through a reliable network of industry profes¬ 
sionals strategically located throughout the country to 
give you the prompt, dependable sales and technical 
service you need. And Juki distributors are backed by a 
company who has been specializing in electronics for 
over 25 years. 

So, contact the Juki distributor nearest you for the real 
undercover story on the best letter quality, daisy wheel 
printer around. 


CONTACT YOUR JUKI DISTRIBUTOR F0H THE DEALER LOCATION MOST CONVENIENT FOR YOU 


ACORN DATA PRODUCTS 
7304 L South All on Way 
Englewood, CO 80t 12 
3 03/773-6644 
Serving: 

MT. WY CQ.UT.HM 

SOUTHERN MICRO 
DISTRIBUTORS 
El 70S Royal Lane 
Infinfi, T* 75063 
214/256-6036 
Serving- TX, OK, AR. LA 


BUTLER ASSOCIATES. INC 
0ZA Wm chewier Shoe I 
Newton. MA 02161 
617/364-5270 
Serving 

ME, HH.VT.Cl RJ.MA 


COMPUTER SERVICES 
INTERNATIONAL CORP 
90S Boulevard East 
Weehawken, NJ 07DB7 
201/666 788D 
giving MflRONY.E PA NJ 


GENTRY ASSOCIATES, INC 
7665 Currency Drtvr 
Orlando. EL 32609 
305/859-T450 
Serving: 

TN.NC.SC.MS LA.AL.GA.FL 


INFORMATION SYSTEMS. INC 
242D E Qafcfeiri Slreel EJinl * 
Arlington Heights, It 60GQ5 
317/226-5480 
Serving 

WI.IL.MN.IA.MO.NE NO.KS.SD 


INTERNATIONAL BUSINESS 
SYSTEMS CENTER 
7023 Litltc River liirnpihr 
Annan[]ale. VA 22003 
703/750 3887 
Serving MD.0t.DC.VA 


USSMANN COMPUTER 
TECHNOLOGIES. INC. 
6666 DM Collamer Road 
£. Syracuse NY 13057 
115/437-6666 
Serving UPSTATE NY 


SEGMA DISTORTING 
2110 11-Eth Ave.N.E 
Bellevue, WA 90005 

206/454 6307 
Serving 
WA, OR. ID. AK 


STAR TRONIC 
Distributor go. 

23976 Freeway Park Drive 
Farmington Hills. Ml 48024 
113/477-7566 

Serving. Mf, IN, QM.KY.FA, W.PA.WV 


TECHNOLOGY MARKETING CORP 

VITEK 

WESTERN MICRO 

NATIONAL HEADQUAHTERS 

WEST COAST 

2300 Valley Vrew Lane 

910 G Bioardwalk Avenue 

TECHNOLOGY 

JUKI INDUSTRIES Of AMERICA, INC 

IUK1 INDUSTRIES of ftMEHfcCft INC 

Suile 109 

Ssn Mjfrcns, CA 92069 

10040 Buiiti Road 

DA DIVISION 

CALtTOHNiA DIVISION 

Dallas, U 75234 

619/144-6305. 

Cupertino, CA 95014 

299 Market Slreet 

20437 Soutli Western Avenue 

214/243-7994 

Serving. 

408/725-1660 

Saddle Brook, NJ 97662 

ToTrante CA 90501 

Serving: TX.DMR.LA 

S.CA 

Serving N.CA.NV.A/ 

297/368 3666 

213/320 9001 














512K bytes of memory and the 12-megabyte hard disk. 
Terminal I/O was, according to Radio Shack literature, 
done by the second processor in the system, a 4-MHz 
Zilog Z80. The kernel seems to be particularly slow, 
especially as it attends to terminal I/O. In contrast, the 
kernel is rather efficient on disk I/O, but the overall 
system is hampered by slow hardware. Note, however, 
that long average disk-access times are a consequence 
of efforts to keep the system price down—you have to 
pay for the speed you get. Performance times were col¬ 


lected by executing the test using the Unix time com¬ 
mand. This command monitors the time it takes to ex¬ 
ecute a process. Tabel 16 shows the results of the bench¬ 
marks in seconds. Total elapsed time ("Real"), time in 
the user process ("User"), and kernel time ("System") 
are reported individually. The Sieve program is shown 
in listing 1. The disk and terminal programs are shown 
in listings 2 and 3, respectively. The disk program is 
designed to provide a disk-intensive I/O load while the 
terminal program is designed to provide a serial-port I/O 

Text continued on page 318 


Listing 1: The Sieve of Eratosthenes program used as a compute-bound microprocessor speed test on the Model 16B. 


#define 

TRUE 

i 

#define 

FALSE 

0 

#define 

SIZE 

8190 

char flags [SIZE 

: + l] 

main () 

{ 

int 

count 


int 

i; 


int 

iter; 


int 

k; 


int 

prime 


} 


printf ("10 it erations\n"); 

for (iter = 1; iter <* 10; iter++) 

{ 

count = 0; 

for (i = 0; i <= SIZE; i + + ) 
flags [i] = TRUE; 

for (i = 0; i <= SIZE; i++) 
if (flags un 
{ 


prime = i + i + 3; 
for (k = i + prime; 

flags [k] = 


couut+t; 

> 

} 

printf ( n %d primes.\n“, count); 


k <= SIZE; k += 
FALSE; 


prime) 


Listing 2: The disk benchmark program. 


#include <stdio.h> 

FILE *fp [8]; 

char *file [] " 

{ 

"fl", 

"f2", 

n f3 n , 

" f 5 11 , Listing 2 continued on page 316 
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SuperSoft FORTRAN 

For CP/M-86, MS DOS, IBM PC DOS? and CP/M-80 


SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in InfoWorld . p. 44, Oct. 25, 
1982. (While the differential listed will not be the 
same for all benchmark programs, we feel it is a 
good indication of the quality of our compiler.) 
Results are as follows: 


IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN: 2.8 Seconds 


In its first release SuperSoft FORTRAN 

offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2. Standard data types, double precision, 
varying string length, complex numbers 

3. Free format input and free format string 
output 

4. Compact object code and run time support 

5. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 

6 . Debug support: subscript checking, good 
runtime messages 

7. Full IEEE floating point 

8 . Full 8087 support-available as option 
($50.00). 


Program developers: _ 

SuperSoft's family of FORTRAN compilers 
means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 


The current compiler allows 64K code space 
and 64K data space with expansion anticipated 
in future releases. 
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“At last, a FORTRAN compiler that works great on 
my 8086,8087, and 8088 and Z-80 based systems!” 


SuperSoft FORTRAN: available 
NOW and working great! 

Requires: 128K with CP/M-86 or MS DOS, 
32K with CP/M-80 

Price: $425 (in each environment) 


In conjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Small Systems Services, Urbana, IL, a 
leader in FORTRAN development, 

CP/M-80 and CP/M-86 are registered trademarks of 
Digital Research. IBM PC is a registered trademark of 
International Business Machines Corp. 

Japanese Distributor: 

ASR Corporation International, TBL Building, 7th floor, 
f-19-9 Toranomoa Minato-Ku, Tokyo 1Q5. Japan. 

Tel (03)-5025580. Tel**: 222-5650 ASHTYO J 

European Distributor: 

SuperSoft international Lid,, SI The Pantiles, 

Tunbridge Wells, Kent, England TN2 5TE. 

Tel 0692-45433. Telex 95441 Micro-G 



FIRST IN SOFTWARE TECHNOLOG Y 

P.O.Box 1628 Champaign, IL61820 (217)359-2112 Telex270365 
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Listing 2 continued: 


,r f6"> 
"f 7% 
,f f 8" 


main 

int 

char 

< 


num * *argv Ill ~ 'O'; 
for (x ■ 0; z < num; x++) 

fp [x] = fopen (file lx], "w”); 
for (y - 500; y > 0; y—) 

for (x = 0; x < num; x++) 

fprintf (fp lx], "Z50d\n", y); 
for (x = 0; x < num; x++) 
fclose (fp lx]); 


(argc, argv) 
argc; 

♦argv l]; 

int num; 

int x; 

int y; 


Listing 3: The terminal benchmark program. 


#include <stdio.h> 


FILE *fp [8]; 

char *dev l] = 

{ 

"/dev/console", 
" / dev/tty01", 

”/dev/tty0 2", 

”/dev/1 ty03", 
"/dev/tty04", 

"/dev/tty05", 
"/dev/tty 06", 

"/dev/tty07" 


main 

int 

char 

{ 


} 


(argc, argv) 
argc; 

*argv l ] ; 

int num; 

int x; 

int y; 

num = *argv 111 - 'O'; 
for (x = 0; x < num; x++) 

fp lx] = fopen (dev lx], "w"); 
for (y = 0; y < 500; y++) 

for (x = 0; x < num; x++) 

fputs ("how fast are your terminals\n", 
for (x = 0; x < num; x++) 
fclose (fp [x]); 


fp lx]); 
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SuperSoft BASIC Compiler 

for CP/M-86?MS DOS, and PC DOS 


Compatible with Microsoft BASIC 

The SuperSoft BASIC compiler, available under 
CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSI standard. 
If you want to compile BASIC programs under 
CP/M-86, PC DOS, and MS DOS, SuperSoft's 
BASIC compiler is the answer. 

Greater accuracy with BCD math routines 

If you have used other languages without BCD 
math, you know how disconcerting decimal round 
off errors can be. For example: 


With IBM PC* 
BASIC 

10 A=.99 
20 PRINT A 
30 END 


With SuperSoft 
BASIC with 
BCD math 

10 A=.99 
20 PRINT A 
30 END 


Output: .9899999 


Output: .99 


As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications where 
accuracy is critical. 

SuperSoft’s BASIC is a true native code compiler, 
not an intermediate code interpreter. It is a 
superset of standard BASIC, supporting numerous 
extensions to the language. Important features 
include: 

• Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 

• Full PRINT USING for formatted output 

• Long variable names 

• Error trapping 

• Matrices with up to 32 dimensions 

• Boolean operators OR, AND, NOT, XOR, 

EQV, IMP 

• Supports random and sequential disk files with a 
complete set of file manipulation statements 

• IEEE floating point available soon as an option 

In addition, SuperSoft BASIC has no run time 
license fee. SuperSoft's line of fine language 
compilers includes FORTRAN, BASIC, C, and 
Ada. 


Requires: 128K memory 

BASIC compiler: $300.00 



SuperSoft BASIC lets me run compiled BASIC 
programs under either CP/M-86 or MS DOS. 


*SuperSoft BASIC is compatible with Microsoft 
BASIC interpreter and IBM PC BASIC. Due to 
version differences and inherent differences in 
compilers and interpreters some minor variations 
may be found. Machine dependent commands 
may not be supported. The vast majority of pro¬ 
grams will run with no changes. 


Japanese Distributor: 

ASR Corporation International, TBL Building, 7th Floor, 
1-19-9 Toranomon, Minato-Ku, Tokyo 105, Japan. 

TeL (03)-5Q25550, Telex; 222-5650 ASRTYO J. 

European Distributor: 

SuperSoft International Ltd,, 51 The Pantiles, 

Tunbridge Wells, Kent, England TN2 5TE. 

TeL 0892-45433, Telex: 95441 Micro-G. 



FIRST IN SOFTWARE TECHNOLOGY 


P.O.Box 1628 Champaign, IL61820 (217)359-2112 Telex270365 


Microsoft is a trademark of Microsoft Corporation, 

IBM PC is 3 trademark of International Business Machines Corporation. 
SUPERSOFT LANGUAGES: THE STANDARD OF EXCELLENCE, CP/M is a registered trademark of Digital Research. 
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Text continued from page 314: 

load. We noted the compile times for each program and 
for various conditions of execution of each program. 
These times and conditions are shown in table 16. The 
Sieve was executed alone and as four background tasks, 
the last of which was executed under time. The terminal 
program used the console and either one or both of the 
terminal ports, each set to 9600 bps (bits per second), 
full duplex. The disk program wrote data to one, two, 
four, or eight files simultaneously. The Unix sort facility 
was then used to sort the resultant files under two con* 
ditions: a simultaneous sort of each file to its own 
destination file, and a multifile sort of each file to a single 
destination file. We believe these benchmarks to be a fair 
and accurate picture of the various activities that com¬ 
bine to form "system performance." 

Analysis 

The Radio Shack TRS-80 Model 16B is a fairly well-im¬ 
plemented and apparently well-supported Xenix system. 
Business-oriented software is available from the manu¬ 
facturer, and it should be possible to get third-party 
"Unix-compatible" software for the machine in the near 
future. The machine we tested was not as reliable as we 
would have hoped. On several occasions, the display 
screen seemed to roll like a TV with a maladjusted verti¬ 
cal-hold control. We let the display roll for 5 to 10 minutes 
and the problem corrected itself on every occasion. More 
seriously, for unknown reasons, the 12-megabyte hard 


disk went down for an afternoon. After a couple of at¬ 
tempts to reformat the disk (23 minutes per attempt), 
we finally succeeded and were able to reload the oper¬ 
ating system and development software. Everything 
went fine after that. This incident illustrates the three 
cardinal rules to be followed by all users of nonremovable 
hard disks: 1) back up your data and software, 2) back 
them up again, and 3) back them up a third time and 
put the media in another room* 

When we opened the back of the system unit to look 
at the card cage, we found that one of the rivets used 
to attach a card-edge guide to the card cage wall had 
come loose, leaving the card in that slot partly unsup¬ 
ported. Such mechanical strain could result in premature 
board failure. 

Despite these problems (we regard them as new-prod¬ 
uct teething pains), we thought the system was a useful 
and well-executed product. Radio Shack has come a 
long, long way from the TRS-80 Models I and III. With 
Radio Shack's customary attention to providing software 
and a wide variety of compatible peripherals, this system 
could become one of the more interesting offerings in 
its price class. It has already met and exceeded some of 
its competition in the area of available business software* 
Its only failing in addressing its target market is its use 
of the standard Unix shells. A turnkey business user ex¬ 
pects a gentler user interface, such as has been provided 
by some of Radio Shack's competitors* We also have to 



SOFTWARE 

It m 

Software Fashion 
P.O. Box 9861, Wethersfield, 

CT 06109—0861 H or call Linda 
to order 1 ( 800 ) 223 - 1796 , NY 
residents call 1 { 212 ) 371 - 1900 . 


HARD DISK 

driven 


Hey Linda, I know a good thing when 1 see it. Send me -- 

computer shirts as indicated below, I'm enclosing t__-ol $9.00 

plus $2.25 postage ond handling for each shirt, (CT residents add 
7 Yi% sales tax). Allow 4-6 weeks for delivery. Please print clearly. 


□MCOVisa DCheck/M.O. cord# 


.exp. dote— 


Name_ 

Address__ 

City, State, Zip 


Qty. 

Color (Black/White) 

Size (S,M.L,XL) 

Style (a,b H e,d) 














VERSATILE DATA REDUCTION, 
DISPLAY AND PLOTTING SOFTWARE 
FOR YOUR APPLE* II 


STRIP CHARTER — Turns your APPLE and Epson MX 
series printer into an economical 4-pen chart recorder 
Prints and displays continuous 1 to 4-channel strip- 
charts of any length. Ideal (or large data sets. Numerous 
user-selectable graphics options enhance output qual¬ 
ity Includes 5 demos on disk with 37-page manual $100 

VIDICHART — Proven tool for lab data management, 
Fast plots of 4 data sets with scrolling in 4 directions, 
zoom scaling on X and Y axes, 2 types of graphic 
cursors and on-screen STATUS REPORT, even plots 
A/D input while sampling. ADD, SUBTRACT, MULTI¬ 
PLY, DIVIDE, INTEGRATE DIFFERENTIATE, AVER¬ 
AGE or NORMALIZE data sets with SIMPLE COM¬ 
MANDS. I deal tor spectra, chromatograms, rale curves, 
etc. Includes SAMPLE DATA on disk with 28-page 
manual.. $75 


SCIENTIFIC PLOTTER — Draws professional-looking 
graphs of your data. You choose data farm at. length and 
position of axes. 20 symbols, error bars, labels any¬ 
where in 4 orientations. Includes 5 demos on disk plus 
30-page manual $25 

(For DIF tile and Houston Instrument or H-P 7470A 
plotter adaptations, add $25 far each option selected.) 


CURVE FITTER — Select the best curve to til your oata, 
Scale, transform, average, smooth, Interpolate (3 
types), LEAST SQUARES fit (3 types). Evaluate un¬ 
knowns from fitted curve. Includes 5 demos on disk with 
33-page manual.. .$35 


SPECIAL: VIDICHART, SCIENTIFIC PLOTTER. 

CURVE FITTER on 1 disk $120 

Add SI .50 shipping on all U.S orders. VISA or MASTERCARD orders accepted 

Trademark oi Apple Computer. Inc 

-m- INTERACTIVE MICROWARE, INC. 

Illll p -°- Box 771 ’ Dept. 3 State College, PA 16801 
■ Ui ■ CALL (814) 238-8294 for IMMEDIATE ACTION 
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Why The Computer 
Industry Trusts Emery. 



We’ve earned the trust of companies like yours by providing on-time delivery time after time. And with Emery 
you can ship virtually any weight, anywhere. 

People in the computer industry especially appreciate knowing that over 96,000 U.S. communities are within 
their reach with a single call to Emery. You can request same day and overnight services or schedule a pickup of any 
shipment from a time-sensitive contract, to a computer chip, to a mainframe, because our customer service 
representatives are skilled at handling your special needs. 

You’ll also appreciate the money you can save when you send more of your shipments with Emery, You qualify 
for Multiple Shipment Discounts from the first time you ship with us, and our Multi-piece Savings to a single destination 
can save you even more. So call your local Emery office today and 
find out how our services can be tailored to the high-pressured - 
needs of the computer industry © Emery vw<M<fci9u 
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We've earned the trust of American Business. 
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The BROKER / Software Services 


ATTENTION 

PROGRAMERS & PUBLISHERS 
of 

BUSINESS - INDUSTRIAL - VERTICAL MARKET 
SOFTWARE 

SOMETHING NEW IS BEING ADDED: 

We can expand your market exposure: Dramatically 
increase your sales: Help you reach virtually all 
software salespeople with your product: By having 
your software included in our catalog and in our 
service program. 


SOFTWARE 

SERVICES 




BUSINESS 

INDUSTRIAL 

CATALOG 


Our catalog for business, industrial & vertical market 
software is designed to inform & instruct software 
salespeople on program application & usage. Our 
services will include acting as consultants to sales¬ 
people and providing many other additional services 
for software salespeople, at Virtually No Cost To You, 
For Additional Information: 

CALL OR WRITE: 1 800 421 * 6468 

The BROKER 

Software Services 
314 N. Auburn — Suite 262 
Farmington, NM 87401 


The BROKER / Software Services 



Dirty Power Ultra Quid 

In 


KLEEN 
LINE® 
CONDITIONER 

Prevents: * Lightning Spike Damage 

* Computer Damage * Disruptive Line Noise 

* Brownout Interruption!! * Program Errors 

Regulator • Filter • Suppressor 


KLR-250A 250 Watt Load 1291.95 

KLR-250A-IS0 250 Watt Load; Patented 

Filter Isolated Sockets $346,95 

KLR-5Q0A 500 Watt Load *390.95 

KLR-500A4SQ 500 Watt Load; Patented 

Filter Isolated Sockets *445*95 

Shipping: $12.75 Land; $45-50 Air 


Ask Your Local Dealer 

Electronic Specialists, Inc. 

171 South Main Street. Box 389. Natick, Massachusetts 01760 

Toll Free Order Desk 1-000-225-4076 
MasterCard, VISA, American Express 


Computer 

Protection 



comment on the system manuals. There are eleven of 
them: six for Xenix and the Development System, and 
five for the single-user operating systems, the assembler, 
and hardware owner's manuals. The manuals are long, 
neat, well indexed, illustrated, and index-tabbed. They 
are, however, rather difficult to use, especially for the 
intended purchasers of the machine* The documenta¬ 
tion for the hardware and single-user software is 
moderately informative, but tends to brush the surface 
of topics that require detailed treatment. There is no clear 
documentation path, either* One manual says to read 
it first (the 16B's Operator's Manual); it deals entirely 
with the single-user operating systems and basic use of 
the machine. Although it is relatively lengthy, the Xenix 
documentation is only a mild improvement over stan¬ 
dard Unix manuals. There are some custom-written sec¬ 
tions, and the organization and indexing of the manuals 
is much better than for standard Unix manuals. How¬ 
ever, we feel that naive purchasers could not use this 
machine without a lot of careful handholding from their 
dealers. We hope that Radio Shack dealers are better able 
to handle the complexities of Unix than are most com¬ 
puter retail stores today 

Conclusions 

The Radio Shack TRS-80 Model 16B computer is a 
good competitor in the race to computerize America's 
small businesses. Its drawbacks for an unsophisticated 
user relate to the traditional Unix user interface and the 
lack of any real help to a novice from the large stack of 
manuals shipped with the system. Its advantages include 
good initial software offerings and the support of a very 
large company with many dealers and service centers. 
While there is certainly better executed hardware and 
software available in the same price category, Radio 
Shack has a significant potential advantage in its exten¬ 
sive support capabilities. It's not dear whether Radio 
Shack can or will invest in the educational program nec¬ 
essary to make sure its dealers can cope with the very 
sophisticated Xenix environment. The Microsoft imple¬ 
mentation of Xenix is fairly complete and has many 
useful extensions to the basic Unix software set. Surpris¬ 
ingly, to us, the Model 16B appears to be a very good 
choice for people who need a small Unix development 
environment. Radio Shack has done a good job on this 
machine, and it deserves serious consideration.* 


References 

1. Kemighan B. W. and Q M. Ritchie. The C Programming Language , 
Englewood Cliffs, New Jersey: Prentice-Hall, 1978. 

2, Weinberg, R N. Ttie Multiuser UNIX Benchmark." UNIQUE. June 
1983, pages 3-8. 


SteueM H, Barry is a senior scientist with Systems Research Laboratories 
Inc. (Eastern Division, 6231 Leesburg Pike f Suite 300, Falls Church , VA 
22044), He holds a Ph.D. from the University of Rochester and an M.A , 
from California State University, Los Angeles . 

Randall Jacobson is a software manager for Systems Research Laboratories. 
He was educated at the University of Maryland. 


320 January 19S4 © BYTE Publications Inc, 


Circle 152 on inquiry card. 

















Take the 

6-volume Microcomputing Library 

when you join the Msmau compuTeR book club 


You simply agree to buy 3 more books—at handsome discounts—within the next 12 months. 


This set of six carefully selected books— 
an $8630 value—will be your basic refer¬ 
ence source for small computing. 

1. BASIC AND THE 
PERSONAL COMPUTER. 

Thomas A . Dwyer and Margot Critchfiehl. A 
down-to-earth introduction to programming 
in BASIC. Includes: computer graphics, pro¬ 
gram development, data bases, and more. Also, 
many step-by-step examples of word processing, 
computer games, and computer simulations. 
Publisher’s Price: $15.55. 

2. MICROCOMPUTER GRAPHICS, 

Roy E . Myers. Provides the essentia! mathemat¬ 
ics and programming techniques you will need 
for computer graphics applications in BASIC, 
and many other topics. Publisher’s Price: 
$12.45. 

3. THE COMPLETE HANDBOOK 
OF PERSONAL COMPUTER 
COMMUNICATIONS: 

Everything You Need to Go Online 
with the World. 

Alfred Glossbrenner. This digested collection of 
detailed information on the far-flung aspects of 
networking and data bases shows you how to 
gain access to a universe of information with 
your small computer Publisher’s Price: $14,95, 

4. WRITING IN THE COMPUTER 
AGE: Word Processing Skills and Style 
for Every Writer. 

Andrew Fluegelman and Jeremy Joan Hewes. A 
Circle 232 on inquiry card. 


manual for everything from types of equipment 
to the fine points of formatting the finished 
work. Publisher’s Price: $10.95. 

5, CP/M AND THE 
PERSONAL COMPUTER, 

Thomas A. Dwyer and Margot Critchfieid. A 
crisp, detailed tutorial that will easily turn the 
average reader into a skilled CP/M user Features 
lab exercises in each chapter. Publisher’s Price: 
$19.95. 

6, EXECUTIVE COMPUTING. 

John M . Nevison. 25 business methods illus¬ 
trated by computer programs, in a step-by-step 
casebook. You’ll Find details on pricing tech¬ 
niques ,.. long-range planning . .. corporate data 
bases...and much more. Publisher’s Price: 
$12,45, 


SM ALL COMPUTER BOOK CLUB 
is a division of the Library of Computer 
and Information Sciences, the oldest, 
largest and most respected computer 
book club in the world. The SMALL 
COMPUTER BOOK CLUB will keep 
you up-to-date with the latest develop¬ 
ments in software, improvements in 
hardware, programming languages, and 
much more—all at handsome discounts. 

So start enjoying the club's benefits 
today. 


4 Good Reasons to Join 

L The Finest Books. Of the hundreds of 
books submitted to us each year, only the very 
finest are selected and offered. Moreover, our 
books arc always of equal quality to pub¬ 
lishers’ editions, never economy editions. 

2, Big Savings. In addition to getting the 
Microcomputing Library for $2.95 when you 
join, you keep saving substantially—up to 30% 
and occasionally even more. (R»r example, 
your total savings as a trial member—includ¬ 
ing this introductory offer—can easily be over 
50%. That’s! ike getting every other book free!) 

3, Bonus Books. Also, you will immediately 
become eligible to participate in our Bonus 
Book Plan, with savings up to 70% off the 
publishers’ prices, 

4, Convenient Service. At 3-4 week intervals 
(16 times per year) you will receive the Book 
Club News, describing the Main Selection and 
Alternate Selections, together with a dated 
reply card. If you want the Main Selection, do 
nothing and it will be sent to you automati¬ 
cally. If you prefer another selection, or no 
book at all, simply indicate your choice on the 
card, and return it by the date specified. You 
will have at least 10 days to decide. If, because 
of late mail delivery of the News, you should 
receive a book you do not want, we guarantee 
return postage. 


Iflhe reply card has been removed, please write to 
theSmalfComputer Book Club, Dept, Y-AF5, 
Riverside, N.J. 08075 to obtain membership 
information and an application. 
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;■ letter a day to a btml a month, 
rearing this could change your lif‘ c 


The 

Whirl 

Processing; 


* McWillia 


ms 



“Oasis Systems’ software - unquestionably the 
best” . . . Peter McWilliams, author of 
the #1 best-selling book on word processing. 











Call or write for 
complete information: 


619 - 222-1153 


OASIS 

SYSTEMS 


2765 Reynard Way 
San Diego, CA 92103 

Circle £71 on inquiry card. 


CP/M and CP/M-66 arp registered trademarks of Digital Research, Inc. 


Dealers contact: 

SOFTWARE DISTRIBUTORS 

3 -800252-4024 (in California! 
1-800-421-0814 (outside California) 


The WORD Plus is the standard by which oLher 

spelling checkers are measured. Here's why: 

* Real 45,000 word dictionary, 

* Shows errors “in-cdntext.” 

■ Interactive word look-up finds correct spelling 
for you and corrects at the push of a button. 

* Hyphenates words automatically. 

■ Solves crosswords, puzzles, and anagrams. 

* Works with almost any CP/M®, CP/M-86® 
or MS/DOS (1.0, l A and 2.0) compatible 
word processing program (WordStar, Magic 
Wand (PeachText), Spellbinder, Perfect 
Writer, Select, Final Word, Volkswriter, . . . 
and more!). 


Punctuation & Style takes the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more. 


P&S gives you a “critique** of your writing, 
suggesting alternatives for commonly misused or 
over-worked phrases. It also shows where active 
voice can replace passive voice to add clarity and 
precision. 


Punctuation & Style is the perfect companion to 
The WORD Plus. It works easily with most CP/M 
word processors. (Available also for CP/M-86 and 
MS/DOS.) 









Software Review 


Natural link to Dow Jones 
News / Retrieval 

Texas Instruments' new software makes it easy 
to get complex financial information 


by Mark Haas 


One of the problems of the Information Age is that 
it isn't always easy to get the exact information you want. 
Several large databases, such as The Source, Compu¬ 
Serve, Knowledge Index, Dialog, Delphi, and others, 
offer their services to individual users and businesses. 
Each of these databases, however, works in a different 
way, using a unique command structure. In fact, even 
within a single database there may be several individual 
services, each working in a different way. To ease con¬ 
nection to one of those databases—the Dow Jones News/ 
Retrieval Service—Texas Instruments has designed a soft¬ 
ware package that speeds and simplifies access proce¬ 
dures. 

The Dow Jones News/Retrieval Service, a division of 
Dow Jones and Company Inc,, which also publishes the 
Walt Street Journal and Barron's, is used primarily by busi¬ 
nesses and individuals interested in business. This ser¬ 
vice provides financial information on any company 
listed on the New York and American stock exchanges 
as well as selected over-the-counter companies. You have 
access to 15-minute-delayed stock quotes, historical 
stock-quote information, disclosures, and price/volume 
data. The service also provides information on a large 
number of industries, news stories from various finan¬ 
cial newspapers, transcripts of ''Wall Street Week," movie 
reviews, weather information, and access to an encyclo¬ 
pedia. It's all in there—if you know how to access it. 

The major problem with Dow Jones News/Retrieval is 
the cryptic way in which its information is accessed. To 
give you an idea of how complicated this process can 
get. Ill quote from the Operating Guide for the system: 


Slash (/) 

Plus < + ) 

Small hyphen (-) 
Number (#) 


CHARACTER DATABASE 

Comma (,) Common and preferred stocks 

and warrants 

Corporate and foreign bonds 
Mutual funds 
Options 

U,S. treasury issues 

2. Immediately type in the symbol for the desired quote. 
Symbols are in the Operating Guide , SPECIAL NOTE 
FOR COMMON STOCKS. To access a quote from a 
specific exchange, not the composite, first type in the 
number of the exchange and then the stock symbol. 
No number is required for OTC stocks, 

1 New York 3 Pacific 

2 American 4 Midwest 

To access preferred stocks add a plus { + ) immediate¬ 
ly after entering the symbol. For warrants add a per¬ 
cent (%) immediately after entering the symbol. For 
when issued stocks on the NY and AMEX, add a (@) 
immediately after entering the symbol, for the OTC 
exchange, add a V after the symbol, 

3. Up to five different quotes can be obtained with each 
request by hitting the space bar between each sym* 
bol. Do not mix databases in a single request. 

4. Hit the Return key following the last symbol in a 
request. 


You can imagine how much time it would take you to 
get information for even a short list of stocks. Requests 
for other types of information have a similarly cryptic 
nature* 


1* Type the appropriate character to obtain the desired 
database. 


Enter Naturallink 

Texas Instruments Data Systems Group, maker of the 
T1 Professional Computer, has developed Naturallink to 


324 January 1984 © BYTE Publications Inc. 





uut 


At A Glance 

Name 

Natufallink to Dow Jones News/Retrieval 

Type 

Simplified interface to the Dow Jones databases 

Manufacturer 

Texas Intruments Inc 
Data Systems Group 
FOB 1444 
Houston, JX 7700} 

[713) 895-3000 

Format 

Double-sided, double-density, 5 !4 -inch, MS-DOS formatted disk, 
copy-protected 

Language 

Machine language 

Computer 

Tl Professional Computer with at feast 256K bytes of memory 
MS-DOS, an internal or external modem [asynchronous com¬ 
munications card needed for external modem) 

Documentation 

User Guide, approximately 60 pages 

Price 

Si50 [includes Dow Jones membership) 


make the user's interaction with Dow Jones News/ 
Retrieval more natural. This package provides owners 
of the TI Professional Computer with an easy-to-use 
method for retrieving information from the Dow Jones 
database. It will dial the phone, log you onto Tymnet 
or Telenet (Canadian subscribers, however, must log on 
to Datapac manually), and even use your password to 
connect you to Dow Jones. It can then query the database 
with questions you have previously set up, store the 
resulting data, and get you off line in a fraction of the 
time you would need to complete the process man¬ 
ually—with a resulting cost savings, too, 

Naturallink's best feature, however, is that it enables 
you to build English-like questions that are then con¬ 
verted by the software into the cryptic commands used 
by Dow Jones. This works as follows; from the main 
menu, the Build Questions option presents you with the 
screen shown in photo 1. The topmost window contains 
the word "What" and is used to show the present state 
of the question being built. Each of the other windows 
contains a list of phrases used to construct queries. 
Queries to the database are constructed by selecting from 
the several groups of phrases shown to form complete 
sentences. Queries can be built off line and stored either 
individually or in groups for later use. 

Phrases are selected from each window by use of the 
cursor. Initially, the cursor is on the first entry in the 
upper left-hand window, just below the word "What" 
All questions must begin with a phrase selected from 
this window. The cursor can be moved up and down 
within the window by using the up and down cursor 
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1 Praia: f9 fot HiJp Ut to fofo Up iflfWil la fait RETURN fo fal«t | 


Photo 1: The Build Questions screen is the heart of the Naturallink 
system. Divided into windows , each window contains a specific set 
of phrases that are combined to form Engtish-like sentences used to 
query the Dow Jones database. Small arrows at the bottom of some 
windows indicate that more phrases exist and can be scrolled into the 
window. The window across the top of the screen is used to view the 
progress of the sentence being constructed. The narrow window across 
the bottom of the screen contains information on controlling the system 
with the function and other keys , The stock list can be customized 
to your particular needs. 



Photo 2: Context-sensitive Help screens can be called up at any time 
by pressing the F9 key. Further help is available to explain the pur¬ 
pose of an entire screen or window by pressing Shift-F9 L Help ap¬ 
pears on the screen in its own window as shown. 

keys. It can also move from the first to the last phrase 
and back by use of the Home key. Additional phrases 
scroll into the window when the cursor is at the bottom 
of the window. 

To select a phrase, all you have to do is move the cur¬ 
sor over the phrase and press the Return key. The 
selected phrase is then added to the contents of the top¬ 
most window, where you can see how the question you 
are constructing is progressing. At any point you can 
press the F9 key to get help on a particular phrase, and 
a window containing the help information will appear 
on the screen (photo 2); alternatively, you can press 
Shift-F9 to get an explanation of the particular window 
you are in. You can also press FIG to back up, or undo, 
the question you are constructing. 
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Photo 3; In this sequence , a question is constructed by selecting 
phrases from the various windows using the cursor. Here ; the ques¬ 
tion "What were the stock prices for Texas Instruments for each quarter 
in 1982?" is being built. Note that as each phrase is selected , the cursor 
automatically moves to the next appropriate window. You cannot build 
invalid questions ♦ After the last phrase is added (in photo 3e), you 
can execute the question or save it to disk using the F6 key. 

Phrases can also be chosen by typing the first letter 
of a phrase. If more than one phrase begins with this 
letter, the cursor will move to the first entry with this 
letter. Typing the second letter of the phrase will move 
the cursor again, until you have identified a unique 
phrase. This procedure usually doesn't take more than 
two keystrokes. 

After you have selected a phrase, the cursor will then 
move to the next appropriate window, depending on 
which phrase you have selected. In some cases, merely 
selecting a phrase from the first window will complete 
a query, such as "What happened on 'Wall Street 
Week'?" or "What movie reviews are available?" Some¬ 
times additional windows will appear on the screen. The 
sequence of screens shown in photo 3 demonstrates how 
you can build a question using phrases from several 
windows. 

After a question is complete, it can be saved by press¬ 
ing the F6 key. Questions are stored individually at first 
but can be arranged in groups later from the main menu 
by selecting the Get Saved Questions option. 

Most of the queries on Dow Jones will inevitably 
revolve around a selected group of companies listed on 
the various stock exchanges. Normally this would in¬ 
volve having the codes for these companies handy. The 
Naturallink system allows you to build your own per¬ 
sonalized group of stocks so that you can eliminate the 
constant necessity of looking up stock codes (remember, 
there are 6000 of them). The Create or Change Stock List 
option on the main menu takes you there. As with the 
rest of the Naturallink system, this operation is entirely 
menu driven with choices designated by the cursor 
Besides creating a new group of stocks, an existing group 
can be modified. The stock group you create is eventually 
saved on disk and then appears in one of the windows 
of the Build Questions screen. 
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7 Compact 

Floppy Disk Drive / 


The winning move. 


Hitachi’s 3" floppy. 

It’s clear that the 3" floppy will become the 
new standard. Compact, easy to carry and mail, 
dust-proof and non-bendable, the 3" floppy has 
the powerful advantages that mean success. 

To develop your share of the new 3 " drive 
market, Hitachi’s drives are the wise choice. Now 
double-sided and with LSI’s, reduced access time 
and low power consumption, Hitachi’s drives are 
better than ever. 


Hitachi’s resources and experience are your 
guarantee of quality. Over 200,000 drives will be 
rolling off our lines in 1983 alone. That’s why 
choosing Hitachi is a profitable choice. No doubt 
about it: the format of the future is yours today 
with Hitachi’s dependable drives. 


Specifications: Storage capacity unformatted: 500 K bytes. Total no. ot 
tracks: SO. Recording density: 9,830 bpi. Track density: 100 tpi. Transfer rate: 
250 K bit s/sec Track-to-track positioning time; 3 ms f\ rack. Dimensions 
(WxHxD) mm: 90x40x150. WI.:S50g. 


Floppy disk marked C/“ cart be used with this floppy disk drive. 



0 HITACHI 

A WORLD LEADER IN TECHNOLOGY 


For further information: 

Mr. Takao Ichiki, Eastern Regional Office, Hitachi Sales Corporation of America, 1290 Wall SI reel West Lyndhurst, NJ. 07071 Phone: (201) 935-8980 Fax. (201) 9354869 
Mr. T Kodera, New Jersey Office, Hitachi America, Ltd., 59 Route 17, Allendale, N J. 07401 Phone: (201) 825-8000 Fax: (201) 825-47B1 
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c o^ u1tR 

The A Software Store 


Mail Order Only! 


WE OFFER ... 

• PROMPT, COURTEOUS SERVICE 
AND SUPPORT 

• WIDE SELECTION 

• and GREAT PRICES 

for all your Software needs: 

RECREATION • BUSINESS • EDUCATION • UTILITY 

and accessories 

SOFTWARE 

for APPLE, ATARI, IBM, COM. VIC, Tl. TRS, CP/M 
WRITE OR CALL FOR FREE CATALOG 

The a Software Store 

2549 CLEVELAND, GRANITE CITY, IL 62040 

9 A.M. . 6 P.M. MON.-S AT. 

Call 1-800-851-8791 Illinois Res. Call 1-618-876-2155 

We accept MasterCard or VISA v,v< . 

uTiiniwiuuiuuiiuuiuiiimniiiiiiiiiiiTTTmTT 



MICRO BEE 

SOFTWARE 


Manufacturing licences for the popular 
Australian designed Micro Bee computer 
have recently been granted to many com¬ 
panies throughout the world. 

MYTEK Computing is the largest and 
most respected producer of software for 
the Micro Bee Computer. 

MYTEK Computing invites dealers to 
sample its large and extensive range of 
Micro Bee Software. 

Micro Bee users are also invited to re¬ 
quest to be included on MYTEK Com¬ 
puting’s free mailing list. Catalogues are 
air-mailed regularly to all parts of the 
world. 

BmVTE< 

■BE COMPUTING 

1 Kent Street, Bicton, 6157, Perth, Western Australia 
Telephone. (09) 330 7336 


The User Interface 

Though the entire Naturallink system could be viewed I 
as a user interface to Dow Jones News/Retrieval, T will | 
limit my discussion here to the way in which the Natural- 
link system itself operates. It is obvious that a lot of I 
thought went into the design of this system, not only 
to create a useful tool for accessing information, but also I 
to make it work in a way that is easy to use, 

Naturallink, however, is not really a natural-language I 
system. It does not interpret sentences you type in. 
Rather, TI has analyzed the Dow Jones system and estab-1 
lished a finite group of phrases that, when strung to-1 
gether in permissible combinations, form English-like I 
sentences that can be converted into the symbols under-1 
stood by the Dow Jones system. These phrases, the deci-l 
sion tables associated with them that determine what I 
combinations of phrases are valid, and the correspond-1 
ing symbols understood by the database are stored ini 
separate files on disk. There is every reason to believe [ 
that the kernel of this software package could be used I 
with different phrase, decision-table, and symbol files I 
to provide a similar interface to a variety of databases.! 
This may be only the first in a series of Naturallink pack-1 
ages. 

The software prevents you from 
choosing an inappropriate action: il 
a menu option doesn't make sense, | 
it doesn't appear. 

The developers of the Naturallink system have taken I 
advantage of every feature of the TI Professional Com-1 
puter. Naturallink is a large system, requiring 256K bytes I 
of memory. A program such as this could exist only on I 
a 16-bit computer. Also, color is used throughout to pro-1 
vide status information. For instance, the active window! 
on the Build Questions screen has white type, while thel 
inactive windows have green type. A gentle beep of thel 
speaker warns of inappropriate actions. The TI PCs abil-l 
ity to mix text and graphics is used throughout to pre-l 
sent information on the screen in an organized wayl 
through the use of windows. Function keys provide one-J 
stroke action on certain commands. 

All this is achieved in a completely consistent way. Thel 
same keys perform the same functions no matter wherel 
you are in the system. Menu choices are selected by mov-f 
ing the cursor over the desired action and then press-1 
ing the Return key. The software prevents you froml 
choosing an inappropriate action. You cannot, for example! 
ask for the weather on the New York stock exchange.| 
Furthermore, the menus themselves are dynamic. If, fori 
example, you haven't yet built a group of questions, ther 
the Delete a Group of Questions option does not appear] 
on any of the menus. In all cases, if a menu option! 
doesn't make sense given a particular set of circum-[ 
stances, it doesn't appear. 

It is generally recognized that a menu-driven syster 
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An Affordable IBM PC-Compatible OEM System 

The EDGE complete family of boards is totally plug-compatible with the IBM PC system. 

With the plug-in cards atone, you can expand the memory and I/O of your IBM PC. Or, you can put together 
your own PC-like performance computer, from start to finish, including enclosure and keyboard, easily and 
inexpensively. Take advantage of the limitless resources offered by IBM PC, the mainstream of the 
software/hardware world. 

The perfect solution for industrial OEMers — a building block approach, modular, cost effective and very 
flexible. 

Available today: 1BM-PC compatible 

• System board 

• Color/Graphics board 

• SVj' 1 diskette adapter 

• Multifunction card, 128K (with software) 

• Keyboard 

• Enclosure with power supply and wiring harness 

• Boot PROM for PC DOS 2.0 

EDGE MICRO SYSTEMS — dedicated to supporting industrial and OEM users with high technology 
systems, and service. 

For more information, contact EDGE MICRO SYSTEMS, INC. 


EDGE MICRO SYSTEMS, INC. 
2350 Walsh Avenue 
Santa Clara, CA 95051 
408 - 980-9866 

IBM is a Trademark of International Business Machines Corporation 






is easy for the uninitiated to use but tends to slow down 
the more experienced user. As mentioned earlier, TI has 
taken this into consideration by allowing you to choose 
menu options by typing the first letter of that option. 
If more than one option begins with the same letter, then 
you have to keep typing until you have uniquely defined 
the option. Again, this usually requires no more than 
two keystrokes. Combined with the TI Professional's 
ability to buffer keyboard input, you could enter a series 
of commands rapidly while the system is fetching data 
from disk and it will catch up to you. 

Anyone who has used the popular new generation of 
spreadsheet programs—for example, Lotus Development 
Corporation's 1-2-3 or Microsoft's Multiplan—is familiar 
with the use of the cursor I have just described and the 
keystroke option, too. Where Naturaliink departs from 
these other programs is in its ability to use this method 
to also select from Dow Jones menus, menus that are 
not an integral part of the Naturaliink software. For ex¬ 
ample, let's say you've just asked the database, "What 
are the headlines concerning the company IBM?" Dow 
Jones will then send you about five screens full of 
headlines (which change almost every day). If you want 
to read the text of the story, you normally have to enter 
one of the two-letter codes appearing next to each head¬ 
line, Naturaliink, however, provides you with a cursor 
to make your choice. All you have to do is scan the head¬ 
lines with the cursor and press Return when you want 
to read a particular story. How TI does this is beyond 
me, but it makes the process of receiving stories extreme¬ 
ly easy. After reading the story, you merely press F10 to 
bring you back to the list of headlines—at the same point 
where you left it—and continue to scan. 

The Naturaliink system, in essence, provides you with 
the same method of selecting information from Dow 
Jones as it does with its own menus. Manual selection 
of menu items by entering certain keystrokes is not sup¬ 
ported directly, however, but it can be done by entering 


what is called "terminal" mode. 

There are, however, a few places on Dow Jones where I 
you cannot get all the information you want via cursor 
selection. For example, after you ask the question, "What 
weather data is available?" Dow Jones presents you with 
a short menu of selections, and Naturaliink lets you 
choose the desired item by moving the cursor. Below this 
menu, though, is the instruction to enter N for national 
weather or F for foreign weather. These letters must be 
entered manually. Naturaliink allows you to shift into 
"terminal" mode very easily, however. All you have to 
do is press F12. Then you just enter your choice manual¬ 
ly. When the next menu appears, you're back in "auto¬ 
matic" mode and can again choose by using the cursor. I 

At present, Naturallink's cursor selection capability is I 
not available for Dow Jones' encyclopedia database or I 
for its free-text mode. These services must be accessed! 
manually. 

Setting Up 

The Naturaliink system is provided on a 5V4-inch copy¬ 
protected disk. TI rationalizes the use of copy protection I 
by stating that it is for your own good, preventing! 
unauthorized use of your Dow Jones account, thus act¬ 
ing as a key of sorts. 

You are provided with two copies of the master disk I 
and directed to make a working copy on another diskj 
or transfer the files to a hard disk. When you subse¬ 
quently start the program, one of the master disks mustl 
be in the A drive, but only until the main menu appears. [ 
I had some problems copying the files onto the hard I 
disk, but eventually they all made it. 

If a company wants to protect its software, fine, bull 
it shouldn't try to convince us that it's for our own good. I 
At least TI provides two copies of the master disk, andl 
this disk is used for only the briefest moment duringl 
startup. Other companies force you to use the masterl 
as the working copy. 


JM 


PortaPac 1 

You’ll Never Have To 
Leave Home Without 
Your Data Again!! 

PortaPad" is a revolutionary new product that allows the 
transport and transfer of information without regards to soft¬ 
ware protocols nor disk formats. PortaPad 11 is small enough 
to fit inside a suit pocket, yet large enough in capacity to store 
up to 64,000 bytes of data (future versions up to 192K bytes). 
PortaPad* is light-weight, versatile, totally portable, and can retain 
its content for up to 1 full year without ever changing batteries! 

Key features: 

* Industry standard RS232C interface with RTS/CTS handshake 

* Full-duplex with baud rate from 50-19,200 switch-selectable 

* Word length, parity, start/slop bits switch-selectable 

* Transparent in-line or stand-alone host/terminal mode 

* Totally portable • Can be used as a printer buffer * Virtually 
maintenance free * Interfaces to IBM, Apple, Radio Schack 



Typical Uses: 

Transport of information - courier data pack * Exchange 
of information • Backup /copy ■ Demo of software 

programs/hardware devices • Printer buffer • External 
storage for portable computers * Data aquisition for 
sales people/sales demo * Diagnostic program 
pack for field service technicians • and more 
16K, 32K, 64K versions available. 


Ordering Information: 

Send order and check, COD, VISA, 
MASTERCARD to 
Cryptronics, Knc. 

11711 Coley River CLr, Suite 7 

Fountain Valley, CA 92078 Tel .(714) 540-! 174 

Add $8.00 for freight and handling. California residents add 6¥t% 
sates tax. Allow 2-4 weeks for delivery. 


£\ 


Cryptronics, Inc. 


PootP&fiis a uadenurL of Cryptronics, Inc. Disclaimer: Cryptronics, Inc. shall aoi be responsible 
Tor the use of its product for illicit purposes.. 
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KNOWLEDGE SYSTEMS INC. 

Information Processing Components. 

Selected for Performance and Value. 


NO SURCHARGE FOR MASTER CARD AND VISA 

EPAID PRICES INCLUDE SHIPPING AND INSURANCE. UPS Ground Continental USA only. 




SOFTWARE 


Ashton Tate 

&ase II...389 

[lays..184 

Software Arts 

1 Solver. ...215 

|ver Pac..* *.. 88 

Sorcim 

ber Calc III.294 

Micro Pro 

I irdstar 258 

it Merge.. ,....,.131 

Ulster ......131 

in one pack. 475 

MBSI 

hi World GL. 533 

I World AH. 533 

American Training 

most Programs. ............ - Coll 

Hayes 

art Com. 71 

Micro Stuff 

Jsstalk...134 

note .............................. 100 

Rose Soft 

|key. .60 

Televideo 

..533 

........_ 753 

.950 

Teletex 

|0.494 

Hayes 

............ . 207 

|G.493 

. 432 

|ro Modem II w/T. 242 

US Robotics 

sword. 340 

Dial 212A . _ 460 

Novation 

I ess 1-2 3.Call 

te Cat II ........ , 282 

Promethius Products 

|0. 365 

Rixon 

|A. . Call 

Call 


terminals 


MODEMS 


ifornia Residents add 6.5% States Sales 


pping extra for outside USA, FPO and 
1 

ise include an address reachable by 
5, no P.O. boxes, and your phone 
iber where you can be reached during 
day. 


PRINTERS 


Leading Edge 

8S10A .. 363 

1550 . 668 

F10'40. 1079 

FI 0-55. 1415 

A10-1B. 625 

We Know How to make your 
Prowriter IBM Compatible 

Okidata 

92A. 430 

93A. 770 

921BM . .. 486 

IBM Printer ROM. 45 

2350 . 2090 

2410 . 2380 

Star Micronics 

Gemini 1QX. ........... ..300 

Gemini 15X_ 444 

Delta 10 . . .. 494 

NEC 

3550 . 1888 

7710 ,..... , ..2095 

Brother 

HH1 .. 607 

HR25. 786 

Dynax 

15. 462 

Key Board. .149 

IDS 

Prism 132 Color.1578 

Prism 80 Color. ..................... 1419 

Transtar 

315 Color. 480 

Silver Reed 

550. 599 

500..... ...431 

Juki 

6100 _ .492 

Teletex 

1014. 455 


IBM PC ACCESSORIES 


AST Research 

6-Pack 64K. ., . ,.269 

Combo Plus 64K.269 

Mega Plus II...269 

Micro Graphics 

RGB. Moniobrome, Printer. ..398 

Plantronks 

Color Plus.. - - 375 


SPECIALS 

SUPER CALC III- $294 

TERMINAL 

TTX 3000 - $494 

EMULATES TELEVIDEO 950 

Leading Edge 
aio -$625 

G. ITOH 18 CPS daisy wheel printer. 
Diablo Computable 15" carriage. 

85 iosp -$725 

C, ITOH 180 CPS MATRIX 
Correspondence 120 CPS, Italics* 
True Sub Script & Super Scripts, 

2 K Buffer, 13 Character Sets 


MONITORS 


Amdek 

300A_ 143 

300G .. 133 

310A .. 175 

Dynax 

12" Green.127 

1 T’ Amber.. 138 

Taxan 

RGB III ... 446 

RGB 420 . ..... . . Call 

Sanyo 

8112 Hi/Res.. 195 

USI 

PI 2 12" Green.. . . . __125 

PI 3 12" Amber.142 

Princeton Graphics 

PGS HX 12. , . . .. 485 

Sony 

RGB . Call 

NEC 

JB 1201 ...162 

JB 1205A. 172 

JC 1410 .. 817 


(213) 344-4455 

Knowledge Systems Inc. 
19707 Ventura Blvd. 
Woodland Hills 
CA 91364 


ORDERING TERMS 

Prepaid: Money Orders, Cashier’s Checks, 
Certified Checks, Bank Wire Transfers, 
Master Card, Visa, AMEX [add 3% for 
AMEX) and Personal Checks (allow 15 
banking days for all personal checks). 
Please include Valid Driver's License # 
and Major Credit Card for Identification. 
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Photo 4: After logging onto Naturallink, you are presented with the 
Main Menu , From here you can perform the various functions listed. 
Only those functions that can be performed appear on the menu. For 
instance, the Get Saved Questions option appears on the menu only 
when there are questions to retrieve. 


The next step is to set up your User Profile, i.e*, infor¬ 
mation the system needs to establish your files. Here you 
give your data file a name and store your Dow Jones 
password. You also designate whether you want to log 
on automatically or manually Automatic log on is avail¬ 
able only for Tymnet and Telenet. 

In order for the software to work properly with your 
system, you have to tell it what equipment you are using* 
Naturallink calls this process '"Creating a Communica¬ 
tions Profile/' Here you can choose between internal and 
external modems, automatic and manual dialing, port 
selection, choice of network (Tymnet, Telenet, etc,), and 
phone number, I found it interesting that I had to 
manually designate the port used by my TI's internal 
modem. This requirement is strange because, in order 
to determine what port my internal modem occupied, 
I had to run TI's Diagnostics disk, which automatically 
determines the port* If the Diagnostics software can do 
this, why can't Naturallink? 

Beginners are advised to use the excellent tutorial disk 
provided with the system* It demonstrates the question¬ 
building process and provides a hands-on opportunity 
to use the system; helpful prompts even appear in one 
of the windows on the Build Questions screen. All in 
all, it provides a nonthreatening way to begin to use the 
software, 

A Typical Session 

After you've installed your user and communications 
profiles, a typical session with the Naturallink system 
begins with the construction of questions. After enter¬ 
ing the appropriate user ID and password (different from 
the Dow Jones account password), you are presented 
with the main menu (see photo 4). If you haven't already 
done so, now is the time to create your own personal¬ 
ized group of stocks* But let's assume this has been done 
previously. The cursor is already over the Build Ques¬ 
tions option, so all you have to do is press Return. 



m 



(5b) 

Photo 5: Questions that have previously hem saved individually from 
the Build Questions screen can be organized into groups from this 
menu * Again, only those options that are relevant appear cm the menu. 
By organizing questions in groups, you can eliminate the need to pre¬ 
sent each question individually At any point you can display a ques¬ 
tion's contents by placing the cursor over its name after selecting the 
Display Question option, as shown in photo 5b. 


The Build Questions screen, with its associated win* 
dows, appears after a couple of status messages tell you 
what is happening. Questions are constructed as de¬ 
scribed earlier and saved onto the disk* 

One of the ways to use this system most efficiently is 
to arrange your questions into groups. From the main 
menu you select the Get Saved Questions option, which 
presents you with another menu. From this second 
menu you select the Build Question Group option. This 
allows you to view all the questions you saved using the 
Build Questions screen, arrange them in groups, give 
these groups names, and save them on disk. Photos 5a 
and 5b show this process. 

Once the groups of questions have been stored, it is 
possible to execute a group. No, this doesn't mean lin¬ 
ing them up and shooting them. Rather, executing a 
group of questions causes Naturallink to begin the pro¬ 
cess of automatically logging on to Dow Jones. First, 
diagnostics are performed on the the TI's asynchronous 
communications card or internal modem, depending on 
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MICROPRO SOFTWARE BUYERS GUIDE 


Finally a data base management system 
that lets you do just that 


Manage. 




You probably know more 
about managing people than 
managing a data base. That’s 
why we designed a system 
that's easy to use, yet so 
sophisticated it will increase 
the productivity of every 
person in your office, jks 

INTRODUabJOy^^ 

INFOSTAR+; Jfiml 

The data 
base manage¬ 
ment system with 
the added plus of 
StarBurst: a systems 
building tool that 
integrates your software to 
let you create your own custom applications. 

~ A SYSTEM THAT SPEAKS YOUR LANGUAGE. 

InfoStar+ makes accurate, 
efficient data entry easy 
by letting you design 
any form for custom 
data entry—mailing 
lists, inventories or 
sales figures—simply 
by drawing it on your 
screen. 

Want to sort things 
out? InfoS tar+ sorts in¬ 
formation Eve to six times 
faster than any other DBMS. 
What's more, InfoStar+ has a custom report 



! - & 




-Tiff*' . 

L i **Vl 


feature that lets you 
simply design and 
draw your report on 
the screen to format, 
manipulate and merge 
information in count¬ 
less different ways* 
Plus a quick report fea~ 
ture that lets you gen¬ 
erate a pre-formatted 
report in 60 seconds, 
or even less. 

All without 
knowing a program¬ 
ming language or 
special code. Just 
English, or the Ian- 
guage of your choice. 


A GOOD MANAGER ALWAYS DELEGATES. 

The StarBurst portion of InfoStarT integrates all 
your MicroPro software products as well as other 
popular software. StarBurst lets you set up and dele¬ 
gate any sequence of data entry, sorting and 
reporting. 

So see your computer dealer now, and ask 
about InfoStarT. The sooner you start using 
InfoStarT, the better 

For the dealer nearest you, call (800) 443-0100 
ext. 948. 



When you start with MicroPro, 
there's no stopping you . 

Circle 480 on inquiry card. 


MicroPro. 


For name of the dealer nearest you, phone (800) 443-0100 Ext. 948. For more information write MicroPro, S3 San Pablo Avenue, Sm Rafael, CA 94903, (415) 499-1200. 



























which is being used. Next, assuming you have either 
the built-in modem or a programmable external one,, the 
program dials the appropriate network, let's say Tymnet, 
and establishes connection. Naturallink then directs 
Tymnet to connect you to Dow Jones and uses your pass¬ 
word to log you onto the system. While all this is going 
on, a series of status messages keeps you informed of 
the system's progress. After you are logged onto Dow 
Jones, your group of questions is presented to the system 
and the information you requested appears on your 
screen. 

Instead of wasting costly connect time reading this 
data, however, you can simply press F6 to save the data 
on your disk and proceed to the next group of questions. 
After the last question is answered, you can disconnect 
and review your data file at your leisure. 

An excellent tutorial disk 
demonstrates the question-building 
process and provides a hands-on 
opportunity to use the system. 

At almost any time while connected to Dow Jones, you 
can call up the Build Questions screen to ask individual 
questions that may arise from the data you see coming 
in. You can also interact with the Dow Jones system 
manually, if you know the appropriate codes and have 
a masochistic streak. 

Documentation 

After viewing TI's new BASIC manual for the PC (see 
my review of the TI Professional Computer on page 286 
of the December BYTE), 1 had high hopes for this 
manual. Unfortunately, this manual suffers from the 
same problems as most of TTs others. Although the argu¬ 
ment could be made that the tutorial disk obviates the 
need for a good manual, the manual should at least be 


a good reference. This manual isn't. In fact, in many 
places it reads like advertising copy I think the section 
I liked the best was entitled 'TJsing the Main Menu Ef¬ 
fectively." Oh boy I thought, here's a way to get the most 
out of the software—perhaps some sort of strategy. In¬ 
stead I read about how the program uses the main menu 
effectively by limiting the user to valid choices. 

Conclusions 

Now, I'm not a financial wizard, I wouldn't know a 
price/eamings ratio from a gear ratio. But I do know that 
TI has produced a system that makes retrieving infor¬ 
mation easy With this system you can 

•prepare your database queries off line at great savings 
•automatically dial and log onto Dow Jones News/ 

Retrieval 

•save the data resulting from your queries for off-line 
review 

•prepare a personalized stock list 

Naturallink lets you do this with a series of menus and 
screens that allow even the novice to use it with ease, 
A tutorial provides most of the information you need I 
to get started, and context-sensitive Help screens are 
available at all times. 

By combining the central logic of this Naturallink pack-1 
age with other phrase, decision-table, and symbol files, 
it would seem possible for TI to develop a series of 
Naturallink packages for a variety of databases. To do 
so would mean that you could interact with a number 
of diverse data services through an interface that would 
always work in a familiar way. It could provide a "soft¬ 
ware bus" to on-line databases. Now that's something 
to ponder. ■ 


Mark Haas , a former managing editor of BYTE , is technical director of | 
Osborne/McGraw-Hill (2600 Tenth St, Berkeley, CA 94710), 


EPROM PROGRAMMER G (IV ERASER FOR THE 80 's 

SI 5 PROGRAMS OVER 300 DEVICE TYPES 

MOS (8K - 256 K, SINGLE & 3 VOLTAGES) BIPOLAR PROMS, 40 PIN MICROS 


• Stand Alone 

• 256K Buffer (200 ns) 

• Integrated keypad 

• EPROM simulation 

• Fast algorithm 

• Power down sockets 

• Temp compensated 
Ref. voltages 

• 16 formats & 8 baud rates 

• Auto-user friendly-mode 



IB|v|t|€|K| 


COMPUTER SYSTEMS 
CORPORATION 



S15F $995 


OVER 26 FUNCTIONS 

• Edit * Delete 

• CRC Check *16 Diagnostic 

• Block Move Functions 

• Over Program • And Morel 

• insert 

(305) 994>3520 

4089 S. Rogers Circle WT. Boca Raton, FL 33431 


BUV-IIA $66.50 

• Heavy duty 

• Safety switch 

• UV indicator 

BUV-IIB $95.50 

• Heavy duty 

• Timer 

• Safety switch 

• 110/220 voltage 

OTHER COMPLETE SYSTEMS 

S15R (remote) $695 

S15P (4 key) $795 

S15B (bipolar) $895 

S15G (gang) $1095 
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ouoM*mi*s 

HfcMtJrfin 


For the Applet 
Personal Computer 

* Developed by Optimum I 

Resource. Inc. for Weekly Reader Wfr H I X 
Family Software, all 3 games are 
available in finer computer stores 
everywhere. Or call toll-free 
1-500 S52-5000. Dept. AG-18. 


Chiyahy;\jy Rtduid ffeftgg 
Sieve and J*n!c \Vor 
5 hlngton Fjt Citr by RkharJ 

UcBet ,ind Steve Worthing ren BP 

and GidIrmisidtt by • ■_ *1IT ' * 

Slidwiii HcfterjfiiJsck jyce > r . I 

att reglktcre'iiJ ti^ideniatici cxf * i" ***■ Ijfir ‘ ‘ 

Optimum-tesattrCEL tun ' t i'* * ^ 

Apple mi Apple U [It 11+ .{ - WHS?* 

and IH arc registered trade §■, ' 
marks of AjjjiI* Computer. Inc 


A M3 MIS 


Fat City 1 * 

Knock down buildings in your 
wrecker while dodging bricks, 
rocks, cans and tomatoes. 10 
rounds. Poster, stickers, user's 
manual, vinyl binder included. 
Ages S and up. Only 539,95. 

Old Ironsides 111 
Thrilling 2-player naval battiei 
Use the wind, cannons, compass 
to outwit rival ship, Detailed 
graphics recreate true sailing ex¬ 
perience, Poster, log book, vinyl 
binder included, Ages 8 and up. 
Only $39.95. 


Chivalry tM 

The days of yore are recalled in 
this unique combin ation of board- 
game and computer game. Rescue 
the king by playing 20 animated 
games of skM —* jousting, sword¬ 
play, etc ] to 4 players. Sturdy, 
colorful gameboard, playing 
pieces, poster, instructions. Ages 
5 and up, Only $49-95- 




„ &»*gS 8 * 
>***$&? 
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DIGITAL BUILDS THE 
FINEST PERSONAL COMPUTERS 

YOU CAN BUY. 


And after you buy them, 
nobody does more to make 
sure you'll be satisfied. 

That's because Digital 
is the only major computer 
company that supports its 
promise of quality and 
commitment to customer satis¬ 
faction with a comprehensive 
investment protection plan. 

This plan will minimize 
your risk. Relieve your con¬ 
cerns about owning a 
personal computer. And it's 
included when you pur¬ 
chase any one of Digital's 
Personal Computers, 
including the Rainbow™ and 
the new Rainbow 100+, from 
a participating dealer, distrib¬ 
utor, or Digital Business 
Center. 

Digital's Rainbow now 
lets you run the widest 
range of popular busi¬ 
ness software—including 
Lotus™ 1-2-3,™ dBase II,™ 
TKISolver,™ and Multi¬ 
plan™ 


Digital's Rainbow can run 
these five operating systems: 
MS™ -DOS, CP/M®-86/80, 
Concurrent CP/M,* 
and p-System.** That means 
you'll have access to the 
broadest array of solutions for 
your business, today and 
tomorrow 

The new Rainbow 100+. More 
storage and more main 
memory. 


A wider choice of options 
and accessories, too. 

With either Rainbovy 
you get a choice of monitors: 
white, green, amber, or 
high-resolution, full-color 
display. A choice of high- 
quality printers. A graphics 





With Digital's Rainbow, 
you can choose from hun¬ 
dreds of different software 
programs because only 


The Rainbow 100 is 

P erfect for most businesses. 

ut if you need more 
power. Digital introduces the 
Rainbow 100+. It lets you 
store the equivalent of 5,000 
typewritten pages on a 
built-in 10 Mbyte hard disk. 
You'll also run the most 
advanced business programs 
faster and easier—tnanks 
to 128 Kbytes of main 
memory, expandable to 
896 Kbytes. 


option that lets you create 
bar charts, pie charts, and 
line graphs. And more. 
Including personal 
computer accesso¬ 
ries and furniture 
custom designed by 
Digital to help you get the 
most out of your computer. 

Call 1-800-DIGITAL. 

Ask for the Rainbow 
desk and get more details 
on Rainbow and Digital's 
Investment Protection Plan. 

Not even the world's 
largest computer company 
gives you so much. But the 
second largest does.Digital 
Equipment Corporation. 

^Concurrent CP/M is available from Digital Research, inc. 
'■p-Systvm is a trademark of SofTeeh Microsystems, Inc.; 
available from Timm, Inc. 

Rainbow is a trademark of Digital Equipment 
Corpora I inn. 

1-2-3 and Lotus an? trademarks of Lotus 

Deve lopmen I Corpora lio n. 

dBase ll is a trademark of Ashton-Tate. 

IK'Solver is a trademark of Soft ware Arts, Inc. 

Mu trip Ian and MS-DOS are trademarks of 
Microsoft Coiporation 

CP/M is a registered trademark of Digital Research, Inc. 
C> Digital Equipment Corporation 1983- 
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AND NOW YOU CAN 
BUY THEN 

VIRTUALLY RISK-FREE. 



Investment Protection Plan 


This comprehensive plan is included with the purchase of 
every Personal Computer Digital makes - including the Rainbow™ 
Professional™ and DECmate™ U. 

One-Year On-Site Computer Warranty. 

Digital will provide limited warranty service including 
repair and replacement of defective parts wherever 
your computer is located in the Continental US, 

One-Year Software Warranty. 

Digital will provide limited warranty support for operating 
systems including updates to selected operating systems, 
documentation and replacement of defective media* 

On-Site Options Warranty. 

If you add any of Digitals personal computer options 
(including printers) at the time of system sale, 
these options will be covered by your one*year 
On-Site Computer Warranty. Options purchased after 
system sale are covered for 90 days. 

One-Year “Hotline” Advisory Service. 

Digital's toll-free "Hotline" Advisory Service will 
answer questions about operating systems. Digital Classified 
Software and general use. There’s no extra charge, use 
this service as often as you like during the warranty period. 

30-Day Money Back Return Policy. 

Ctwersyour entire Digital system, including Digital 
Classified Software and Digital options purchased at time 
of computer sale. Limited to one return per customer. 

Offer expires January 31,1984. 
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TKISOLVER 

THE WORLD’S FIRST EQUATION PROCESSOR 
FOR PERSONAL COMPUTERS 


1 % 


The TKISolver™ program is a 
professional tool that allows you 
to work easily with equations. 

Whether your problem is a 
simple formula or a model consis¬ 
ting of many equations, TKISolver 
can help improve your produc¬ 
tivity. Once the equations are 
written, enter the known values, 
press the I key, and TKISolver 
gives you the answer. 

Engineers, scientists, architects, 
financial analysts and planners, 
educators, researchers, and 
other professionals who use equations' 
and mathematical models can work more 
creatively with TKISolver. 

TKISolver provides you with: 

BACKSOLVING 

If the programs you use now require you to 
rewrite the same equation to solve for different 
unknowns, TKISolver can dramatically improve 
your productivity. Enter your problem once and 
then solve for the unknowns no matter where 
they are in your equation. 

ITERATIVE SOLVING 

If TKISolver can’t solve an equation directly, take 
an educated guess at the answer. Type the ! 
key and the TKISolver program starts with your 
guess and performs repeated approximations 
to converge on the answer. 

LIST SOLVING 

Given a list of input values, TKISolver automati¬ 
cally calculates the equation for every value in 



your list. For example, if you 
want to know how different 
interest rates will affect monthly 
loan payments, enter a list of 
interest rates and let TKISolver 
calculate the payment amount 
for each value. 

UNIT CONVERSIONS 

Any type of unit conversion — 
Fahrenheit to Celsius, meters to 
feet, dollars to deutschmarks, 
newtons to dynes - can be made 
without altering your equations. 
Just define the numerical relation¬ 
ship between two units of measure¬ 
ment and the TKISolver program 
automatically converts the vari¬ 
able value to the unit you specify. 

TABLES AND PLOTS 

Quickly generate tables and plots of your results 
on your screen or printer. 

If you can define a problem mathematically, 
the TKISolver program can help you find the 
answer. It’s a flexible problem-solving tool that 
you can apply easily to a variety of mathe¬ 
matical problems. 

AVAILABLE NOW 

You can run the TKISolver program on the 
IBM® PC and XT and compatible machines, 
the Digital™ Professional™ 350, the Digital™ 
Rainbow™ 100, the Wang Professional Computer, 
Apple®//e, and on the following personal 
computers using MS™-DOS: T! Professional 
Computer, GRiD Compass Computer™ Canon 
AS-100, Eagle® 1600, Toshiba T300, and the 
Zenith Z-1007 


Software Arts'" 

The creators of VisiCalc- and TKISolver " 


TK, TK1, TKISolver, TICISoIverPack, The Problem Cruncher, the stylized I cmd the slogans "NOW YOU DON’T HAVE TO THINK LIKE A COMPUTER TO USE ONE 1“ 
and "THE WORLD'S FIRST EQUATION PROCESSOR FOR PERSONAL COMPUTERS" are trademarks or registered trademarks of Software Arts, Inc TK1SATN and! 

Dlf are trademarks of Software Arts Products Corp, Software Arts is a trademark of Software Arts, Inc. and Software Arts Products Corp. The TKISolver program and the 
TKiSolverPack applications packages ore products of Software Arts, lnc v which is solely responsible for their contents. VisiCalc is a registered trademark of VisiCorp. 
GRiD Compass Computer is a trademark of GRiD Systems Corporation. Z-100 is a trademark at Zenith Data Systems. Eagle is a registered trademark of Eagle 
Computer, he, IBM is a registered trademark of International Business Machines Corporation. Wang is a registered trademark of Wang Laboratories Inc. Digital, 
Professional, and Rainbow are trademarks of Digital Equipment Corporation. Apple is a registered trademark of Apple Computer, Inc. MS is a trademark of 
Microsoft Corporation. 
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Hardware Review 


The Vamp DVM-1 
Computer/TV Interface Kit 

Interface a computer's video and audio outputs directly into a TV 

for enhanced picture quality 

by Richard F. Gillette 


The DVM-1 kit can help you overcome the display 
degradation that often disappoints users of systems 
employing an RF (radio-frequency) modulator to inter¬ 
face a computer's video output to a standard color televi¬ 
sion. The DVM-1 lets the computer's output bypass the 
TV's RF section; it applies the computer's audio and 
video outputs directly to the TV's audio and video 
amplifiers, eliminating the need for an RF modulator. 

Shortly after I had purchased a computer for text and 
graphics applications, I became disappointed with the 
display quality of my RF-modulator/color-TV combina¬ 
tion, I had no right to expect better; after all, a color TV's 
tuner and IF (intermediate-frequency) stages pass only 
a 4-MHz video signal to 
prevent interference among 
adjacent TV stations; even 
the cheapest black-and- 
white monitor has twice 
this bandwidth. Although 
the 4-MHz bandwidth is 
fine for TV, most computer 
text and graphics applica¬ 
tions require a wider band¬ 
width to take advantage of 
their higher resolution 
capabilities. 

To solve this problem I 
thought I could simply 
bypass the TV's RF section 
and connect the computer 
signal directly into the TV's 


video amplifier. Right? Wrong. My TV, like most modem 
TVs, has its chassis connected directly to one side of the 
110-V power line, TV manufacturers have eliminated the 
60-Hz power transformer found on older models to make 
the new sets lighter and less costly. If I had input the 
computer's video directly into the TV, I would have burnt 
out the computer and given myself a potentially lethal 
electric shock. Obviously, safety considerations dictate 
isolation of some sort. 

My solution at the time (the DVM-1 was not yet avail¬ 
able) was to purchase a bulky 110-V, 60-Hz isolation 
transformer and wire it permanently into the TV's line 
cord. The transformer would not fit in the TV, and when 

it was close to the TV's pic¬ 
ture tube, or CRT (cathode- 
ray tube), it distorted the 
picture. I then added a jack 
(with an integral switch) to 
connect the microcom¬ 
puter's video directly to the 
TV's video amplifier. The 
TV had a video test point 
with a composite video 
signal at the same level as 
the computer; thus, no bias 
was required, and unplug¬ 
ging the computer auto¬ 
matically switched the CRT 
back to TV. The results 
were spectacular. It looked 
almost as good as any of 



January 1984 © BYTE Publications Inc, 339 













Photo 2: The assembled DVM-1 printed-circuit board t mounted in 
a TV! (All photos were taken by the author) 


the composite video monitors I saw at the computer 
store. It was just as spectacular when used with a video¬ 
cassette recorder. 

I decided to upgrade the computer monitor from a 
9-inch TV to a 12-inch Sony KV-1207 TV (my daughter 
was planning to take the 9-inch set to college). The larger 
TV required a larger isolation transformer, and while 
looking for this transformer I found the Vamp DVM-1. 
This kit provides all the circuits necessary to interface 
both the computer or videocassette recorder and audio 
directly into the TV. The required isolation is provided 
by a pair of optoisolators, one for video and one for 



Photo 3: The flyback-transformer pickup coil (the white twisted pair 
in the center of the photo) that derives power for the DVM-1 board. 


audio. The conversion fits inside the TV and requires no 
bulky isolation transformer. 

The optoisolator consists of a light-emitting diode 
(LED) coupled optically to a photo diode. The isolator 
can couple signals across a 3-kV potential difference, 
much more than is required for the TV set. 

Another feature of the DVM-1 kit is that it uses the TV's 
flyback transformer to supply power for the optoisolator 
LEDs and their drivers, eliminating the need to take 
power from the computer (or videocassette recorder) or 
to provide a separate power supply 
The kit comes in a small box complete with all parts 



Figure 1: The DVM-1 block diagram , showing interface wiring. 
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Photo 4: Video and audio connections to the TV. 


and straightforward instructions (see photo 1). Only one 
prmted-drcuit board is involved; you just follow the parts 
list and insert the components into a well-marked board, 
solder, and trim the leads. You have to provide your own 
solder. The assembled printed-circuit board as mounted 
in my TV set is shown in photo 2. 

Figure 1 shows the DVM-1 block diagram and the TV 
interface wiring. The combination of optoisolators and 
use of the TV's flyback transformer for the power sup¬ 
ply to drive them provides complete isolation of the com¬ 
puter from the TV. The computer's video and audio 
signals are coupled across this interface (the dashed line 
on the block diagram in figure 1) by a light beam. No 
RF modulator is used, and thus cross-hatch interference 
due to modulator operation is eliminated from the other 
TVs in my home. The DVM-1 provides independent 
video and audio level settings and includes an adjustable 
bias supply for the TV's video; this feature allows an easy 
interface to TVs that have their video detector operating 
at a DC (direct current) voltage offset from ground. I 
needed this feature to use the DVM-1 with my Sony. (See 
"Add A Video Input to Your TV," Radio-Electronics, April 
1983, for more technical details.) 

Included with the kit are insulated jacks and a switch. 
The switch allows easy selection of either monitor or TV 
operation. 


After the printed-circuit board is assembled, the next 
step is interfacing with the TV set. For this task, the 
DVM-1 manual provides a wealth of information. How¬ 
ever, if you are not qualified to service your TV set, you 
will need help. If you are qualified or if you have a friend 
who is, you will have few, if any, electrical problems. The 
manual provides a good section on checking the kit. All 
parts are covered by warranty. Your challenge will be 
mechanical: where to mount the board, the input jacks, 
and the TV/monitor switch. The kit's small size enables 
it to fit inside any TV suitable for use as a monitor. 

I am tempted to go into detail on the installation; how¬ 
ever, each TV will pose unique requirements. My Sony 
KV-1207 installation is best described with pictures: photo 
2 shows mounting details, and photo 3 shows the fly- 
back-transformer pickup coil (the white twisted pair in 
the center of the photo) that derives the DVM-l's power. 
As you can see, installation was easy once I decided 
where to mount the hardware and route the wires. Photo 
4 shows the video and audio wiring to the TV. You can 
see the cut video-printed circuit trace between the two 
coaxial cables (the audio trace that was cut cannot be 
seen in this photo). 

After I installed the interface and adjusted the video 
and audio gain and the DC offset (simple procedures 
explained in the manual), I found that I wanted to touch 
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Listing 1: A color dot-generator program written in Applesoft. 


10 

REM 

COLOR DOT GENERATOR 

11 

REM 

* TO EXIT TYPE * 


12 

REM 

» CTRLC RETURN * 


13 

REM 

* TEXT RETURN * 


14 

REM 

R. F. GILLETTE 9/25/S 

20 

H6R2 



30 

HCOLOR= 3 


40 

FOR X 

= 0 TO 279 STEP 

8 

50 

FOR Y 

= 0 TO 191 STEP 

8 

60 

HPLOT 

X, Y 


70 

NEXT 

Y 


80 

NEXT 

X 


90 

END 




up the TV's convergence. I followed Sony's instructions 
using a software-programmed dot generator The pro¬ 
gram for an Applesoft dot generator is provided in listing 
1. At my wife's urging I adjusted the TV's color so the 
white would appear more green, as she finds green 
easier on her eyes* Color monitor owners may want to 
try this; all that is required is to turn down the red and 
blue CRT drive controls* 

While giving the interface a thorough checkout, in¬ 
cluding a number of RF modulator to DVM-1 compari¬ 
sons, I found horizontal instabilities on large-area graph¬ 
ics displays output from my Apple II. The top of the 
graphics display had a wave (horizontal displacement), 
as photo 5 shows* This large-area graphics display was 
generated using the program from listing 1, modified by 
changing the step size in lines 40 and 50 from 8 to 1* 
Close examination revealed that the wave could appear 
with either the RF modulator or the DVM-1. The AC 
(alternating current) coupled video signal from laige-area 
graphics upsets the DC-restore circuits in some TV sets 
because the sync level (most negative level) is close to 
the level of the video signal preceding it. This small level 
difference can be seen on a scope, as photo 6 shows* 


Photo 5: A horizontal instability accompanying a large-area graphics 
display. 


At a Glance 

Name 

DVM-I kit 

Use 

Converts a television set into a composite video (not red-green- 
blue) compuretfvideocassette record (CPUA/CRf monitor while 
retaining the TV function 

Manufacturer 

Vamp Inc. 

P OB 411 

Los Angeles, CA 90028 

Dimensions 

2 ] /i by 4 inches single-sided piinted^irturt board 

Price 

Complete kit; 564,95 plus 52,00 shipping [S4.00 foreign] 

Features 

Provides wide-band video and audio channels that are isolated 
from a hot TV chassis; uses two optoisolators 

Tools Needed 

Soldering iron, screwdriver, drills (10-* 7-. and 4-mm or %- f 
and &-inch), voltmeter, wire cutter, and schematic of TV set 

Documentation 

lOpage manual 


One solution to this problem involves a simple modi¬ 
fication to the Apple II, and it works with both the RF 
modulator and the DVM-1. The video, sync, and color- 
burst signals are summed at the base of the Apple El's 
video-output transistor (Q3), which is connected as an 
emitter follower. Adding a fourth summing resistor 
(5.6KO, ’AW) from Q3's base to +5V increases the 
amplitude of the sync pulse, solving the instability* I 
called Apple and the person I spoke with stated that the 
change is not approved by Apple; hence, such modifica¬ 
tions to your Apple will be at your own risk* 

How well does the DVM-1 coupler work? Judge for 


Photo 6: A scope photo showing a large-area-gruphics video signal. 



342 January 1984 © BYTE Publications true. 












NETWORK 


Buy Hardware/Software at Wholesale, 
And Save On Software Rentals, 

As A NETWORK Member Only! 


Save hundreds of dollars when you 
buy DIRECT from America's Num¬ 
ber 1 Computer Buying Service 
at just 8% above DEALER WHOLE¬ 
SALE PRICES, plus shipping. 

Members receive The Personal 
Computer NETWORK’S Giant 
Catalog featuring thousands of 
products and the lowest prices 
on the widest selection of com¬ 
puter software and hardware in 
the nation! 

RENT BEFORE YOU BUY- Mem¬ 
bers are eligible to join The NET¬ 
WORK’S Business and Game 
Software Rental Libraries for a 
much smaller fee than other soft¬ 
ware rental services. And The 
NETWORK’S rental charges are 
far less — just 20%-25% of the 
Member WHOLESALE PRICE! 

Join The NETWORK today for as 
low as $8 for one year (or $15 for 
two years) and receive all these 
exclusive, money-saving benefits: 


kjy a 

above DEALER WHOLESALE PRICES, plus ship¬ 
ping, (On credit card orders there <s a 3% service 
charge.) 


2 , 


CONVENIENT SHOP-AT-HOME 
CATALOG 


Low prices, fast home delivery and 
two software rental libraries are 
only the beginning! The NETWORK 
is your source for everything from 
memory chips to mainframes—and 
it’s ail just 8% above wholesale, 
plus shipping. 

HARDWARE 

Monitors (color and monochrome) 

Printers 

Complete Systems 

Disk Drives (lull/half height, add-on,’add-in) 
Multi-Function Boards 
Graphics Boards 
Modems 

Local Area Networks 

Memory Chips (all speeds available) 

S-100 Components 

SOFTWARE (rent or buy!) 

Business Scientific 

Recreational Data Bases 

Compilers Educational 

Word Processors Graphics 

Utilities CP,'M-MS-DOS 

SUPPLIES & ACCESSORIES 

Blank Diskettes (all formats) 

Paper Stock 
Ribbons 
Print Wheels 
Cables 
And More! 


SAVE ON UPGRADES! 


3. KNOWLEDGEABLE SERVICE 
CONSULTANTS 

4. FULLY INSURED FAST HOME 
DELIVERY 

6. OPTIONAL BUSINESS SOFTWARE 

RENTAL LIBRARY ™ Members join for jusl 
$30 per year in addition to the basic membership 
fee. Rent business software at just 20%-25% of 
The NETWORK'S fow prices tor a 7-day period 
(plus a 3-day grace period for return shipping). 100% 
of your rental fee applies towards purchase. 

6. OPTIONAL GAME SOFTWARE 
RENTAL LIBRARY Members join for just 
$10 per year in addition to the basic membership fee. 

All the same conditions apply as for benefit five . 

7. SPECIAL SAVINGS BULLETINS — 

Save even more on limifed-quaritfcty merchandise! 

8. DISCOUNT COMPUTER BOOK 
LIBRARY -— Save up lo 50%! 

9. MEMBERSHIP SATISFACTION 
GUARANTEE— if you are not satisfied, notify 
us within 30 days to receive a 100% money-back 
refund, 

10. PRODUCT SATISFACTION 
GUARANTEE— if you are nol satisfied with 
any hardware, return it within 15 days for a 100% 
money-back refund, 

AH >;tems subject lo availability, prices subject to change without notice i 
Copyright ©1983, PC NETWORK INC 


Disk Drive 

Two Tandon 
TM 50-2 Half 
Height DS/DD 


Retail 

$574/ 

pair 


gM ilk 

Wholesale 

$350/ 

pair* 


Retail Wholesale 

$11 each $5.10 ea.* 


64K Chips 

* NETWORK Members pay just 8% over the 
wholesale price, plus shipping. 


SPECIAL V.I.P. MEMBERSHIPS 

Available at $15 per year or $25 for two years, 
VTP Members receive additional benefits: 

BOTH SOFTWARE RENTAL LIBRARIES 

. FOR $35 in addition to th^V.LP- membership fee. 

EXTENDED 10-DAY SOFTWARE RENTAL 

PR1VILEGES (plus 3 days for relurn shipping). 


1 

2 . 

3 . 


ADVANCE NOTIFICATION 
SAVINGS BULLETINS, 


OF SPECIAL 


Pi 


Choose hardware 
from hundreds of 
Including: 


and software 
manufacturers, 


Altos 

■ MicroPro 

Amdek 

• Microsoft 

Apparat 

• Morrow 

AST 

• Motorola 

Ashton-Tate 

• NEC 

Atari 

• Northstar 

CDC 

• Okidata 

Coleco 

• Peach Tree 

Columbia 

• Princeton 

Commodore 

• Quadram 

Corona 

• Sanyo 

Cromemco 

* Sierra On-Line 

DEC 

* Software 

Digital 

Publishing 

Research 

• Softword 

Eagle 

• Tandon 

Epson 

• Tecmar 

Franklin 

• Texas 

Hayes 

Instruments 

IBM 

• Toshiba 

IUS 

• Visicorp 

Lotus 

* Zenith 


CALL TOLL Fftffi 

-800-621-S-A-V-E 

in mmols call (312> 372-4488 

Your Membership Validation Number: Q777 
|| You can validate your membership number 
and, if you wish, place your first money- 
saving order over the phone by using your 
VISA, MASTERCARD or AMERICAN EX¬ 
PRESS. Our knowledgeable service consul- 
lants are on duly Mon-Fri 8 AM to 7 PM. Sal 
9 AM to 5 PM CST 

f Call now..,Join the PC NETWORK 
and start saving today! 

PC Network 
180 N* Michigan Ave. 

Chicago. IL 60601 


THi NETWORK • MEMQtRBMIP APPLICATION 

VEh! Ptease enroll me as a member in The 
NETWORK “ and rush my catalog featuring thousands oi 
computer hardware and software products, all at just 8% 
above DEALER WHOLESALE PRICES. I will also receive 
all Ihe other exclusive, money-saving eervir.ee available 
la Members. 

I am under nq obligation to buy anything, My complete 
satisfaction is guaranteed, 

Please check (v*) all boxes that apply: 

Basic Membership 

□ One-year membership tor $8 

□ Two-year membership for $15 (SAVE $1} 

□ Business Software Rental Library lor $30 add! 
per year—members only 

□ Games Software Renta! Library for $10 addl 
per year—members only 

Spaeiif V.l.P. Membership 717 

□ One-year membership for $15 

□ Two-year membership for $25 [SAVE $5} 

□ BOTH Business and Game Software 
Rental Libraries for $35 addl. 

per year- VJ,P. members only 

□ Bill my credit card: □ ViSA 

□ MasterCard □ American Express 

Account Number: "ri»y&ar 

LI I M I I I I . 

□ Check or money order enclosed for $ _ 

Name_ _ 

Address- 
Cily_ 

T elephone (_,)_ 

My computers) is: □ IBM PC □ Apple II □ TR5-f 

□ Atari □ Commodore Other_ 


_ State ^ 


_Apt. No,_ 
ZIP 


Signature p*'_ 


{Signature squired lo validate membership) 


Circle 277 on inquiry card. 
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RF HOOULATO* <CH.33> 


Photo 7a: forty-column text displayed on a TV screen via an RF 
modulator. 



Photo 8a: A color-graphics display interfaced to a TV via an RF 
modulator. 


yourself. Photos 7a and 7b show 40-column text with the 
RF modulator and the DVM-1, respectively The DVM-1 
provides a bandwidth in excess of 8 MHz; mine extended 
past 10 MHz. These photos show the bandwidth/resolu¬ 
tion improvement. Photo 8 shows high-resolution color 
graphics from the game Mad Rat (Phoenix Software), 
first via the RF modulator (photo 8a), then via the DVM-1 
(photo 8b) (the TV was adjusted for as close a color 
balance as possible). The shadow mask on the screen 
of the color CRT reduces resolution, and TV video cir¬ 
cuits can also reduce bandwidth. The Sony can almost, 
but not quite, let you use SCTcolumn video with the 
DVM-1 adapter. (I tried a wider band video input and 
obtained the same results; the TV is the limitation.) 
Adding the DVM-1 to a black-and-white TV will allow 
80-column operation. As you can see from the photos, 
my converted color TV set has the video quality of an 


tbcdtfth i jktunopqrstuuiixyz 
ABCDEFGH!JKLHMOPQRSTOVUXY2 
123456789*’-*;./!"•***'< >* 

-♦<>f*t3C\XS"’ 

VAMP DVH-1 


Photo 7b: Forty-column text displayed on a TV screen via the DVM-1. 



Photo 8b: The same color-graphics display interfaced to a TV via 
the DVM-1. 


expensive composite video monitor. The kit also pro¬ 
vided me with an audio channel including volume 
control. 

When considering the upgrade of a TV to a monitor, 
I recommend that you consult the TV's manual to make 
sure you understand the video and audio circuits before 
you invest in the DVM-1. If you do understand the cir¬ 
cuits, then I wholeheartedly recommend this kit. One 
note of caution: the TV set's warranty may be voided by 
this monitor conversion. (My applause to Vamp, as it 
noted the warranty problem in its manual.) A letter to 
the TV manufacturer, however, may get you conversion 
approval. In any case, most warranties do run out.B 


Richard F. Gillette (313 W Daniels Rd. f Palatine, IL 60067) is an engineering 
manager with Northrop Corporation's Defense Systems Division. He holds 
both a B&E'E. in communications and an M.B.A . in operations research. 
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[he Dow Jones Connector™ gives you immediate access to all Dow Jones News/Retrieval 
jata bases through your personal computer and a modem. Dow Jones News/Retrieval 
I the nation’s leading online information service. When you purchase the Dow Jones 
lonnectorj you receive a value of over $100: a free password, our user’s guide — the 
)ow Jones News/Retrieval Fact Finder, an hour of free usage on Dow Jones 
lews/Retrieval and a $25 coupon good toward the purchase of an investment software 
roduct: the Dow Jones Market Analyzer™, Dow Jones Market Microscope™ or 
fow Jones Market Manager™. 

mailable at selected computer stores. Suggested retail price: $49.95. 

[or compatibility, check with your local computer dealer 

Dow Jones Connector 


lr more information oti Dow Jones Connector, cat! 

)-345-8500 ext. 48 

llaska, Hawaii and foreign call 21S-7R&-700B ext. 48) 


Easy Access to Dow Jones News/Retrieval 1 


Circle 138 on inquiry card. 

Copyright (R1983 Dow Jones & Co,, Inc, All rights reserved. 


1. Vour personal computer.* 

2. Up-to-date world and national news. 

3. Current and historical stock market quotes. 

4. Business and economic news from The Wall Street Journal, 
Barron’s and the Dow Jones News Service. 

5. Detailed financial information on over 3,000 companies and 
170 industries. 

6. Abstracts from SEC filings on more than 6,000 companies, 

7. Articles from the Academic American Encyclopedia. 

8. Sports and weather reports. 

9. Movie reviews, summaries and ratings. 

10. Dow Jones Software™—investment products for analysis and 
management of financial information from Dow Jones 
News/Ret rieval® (available separately)* 
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Complete Solution 

The VISUAL 1050 is an advanced personal com¬ 
puter system designed especially for managers 
and professionals. It comes complete with top- 
rated software and high-performance hardware 
... all fully configured for easy set-up and simple 
operation. The VISUAL 1050 costs much less 
than other full-feature personal computers and 
comes with everything you need to tackle impor¬ 
tant professional jobs, right out of the box. 

Words, Numbers and Graphics 

The VISUAL 1050 solves more professional 
problems than any other computer in its class. 
Whether you work with words, numbers, or 
graphics, the VISUAL 1050 speaks your language. 
You get WordStar,MailMergeMuitiptan"ar\6 
Digital Research’s DR Graph"... leading software 
packages for word processing, spreadsheet and 
graphics. And all have been specially adapted 
to share data and perform as an integrated 
software family. 





















VISUAL 

1060 

IBM" PC 

Apple' lie 

TRS-80" 
Model 12 

DEC 

Rainbow" 

Base System Price - *. 

$2,695 

$2,750 

$2,390 

$3,999 

$3,495 

Serial Port (RS232). 

STANDARD 

$119 

$195 

2 STANDARD 

2 STANDARD 

Parallel Port. 

2 STANDARD 

$119 

$180 

2 STANDARD 

STANDARD 

Bit-Mapped Graphics. 

STANDARD 

$240 

STANDARD 

$499 

$845 

Word Processing Software .... 

STANDARD 

$2004500 

$200-$500 

$399 

$200-5500 

Spreadsheet Software. 

STANDARD 

$200-$300 

$200-$300 

$299 

$200-$300 

Business Graphics Software ... 

STANDARD 

$200-$400 

$200-$400 

$200 

$200-5400 

Communications Software .... 

STANDARD 

$1004200 

$100-5200 

$100 

STANDARD 

COMPLETE SOLUTION PRICE .. 

$2,695 

$3,928-54,628 

$3,466-54,165 

$5,496 

$4,94045,540 

Dual Drive Capacity. 

800 KB 

640 KB 

280 KB 

2.5 MB 

800 KB 

Graphics Resolution. 

640 x 300 

640 x 200 

280x192 

640 x 240 

800 x 240 

Keys on Keyboard. 

93 

83 

63 

82 

105 

Expandable Memory. 

YES 

YES 

YES 

YES 

YES 

Optional Winchester. 

YES 

YES 

YES 

YES 

YES 

Tilt and Swivel Display.. 

YES 

NO 

NO 

NO 

NO 

1—Includes CPU, 64K User Memory, Keyboard, Display, Two Disc Drives, and Operating System. 

Based on manufacturers' information available August. 1983. VISUAL 1050 includes 128K User Memory standard. 


the complete professional solution 
at an unbeatable price. 


Communications, BASIC and More... 


Unbeatable Value 



$2,695 is the total retail price for the VISUAL 
1050, You get the best and most popular soft¬ 
ware packages, ready to run on hardware 
which offers the features and quality you 
should demand. Two high capacity disc drives. 
128K memory standard, expandable to 256K. 
Fast, bit-mapped graphics. Full size green 
screen. Standard printer and communication 
ports. Rugged 93-key keyboard with special 
WordStar engravings, You can’t buy a more 
complete hardware and software solution at 
anywhere near the price, 


See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury MA 01876 
Telephone (617) 851-5000. Telex 951-539 


You get Terminal Emulation software which 
turns your VISUAL 1050 into a powerful ASCII 
terminal for dial-up access to remote computer 
resources. And you get CBASIC' for custom 
programming applications. CP/M Plus! a new 
and improved release of CP/M, allows your 
VISUAL 1050 to support hundreds of popular 
third-party packages, 
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Were 

Customer 


// 


Friendly 

We're Sun Software. We're new and we're ready to 
start treating you like a valued customer—not just a voice on 
the telephone. 

And we're convenient, too. Just call our toll-free number to 

order any one of over 2000 titles and 
more than 90 formats . Plus we guaran¬ 
tee that our prices are absolutely the 
lowestyou'll find anywhere. 

We'll take your order and get 
it to you in 5 days or less 
—virtually anywhere in the 
'world. And if you're in the U.S., 
you'll never pay for shipping. 
So call us to access the most in 
service, the best in selection. We're 
going to make "customer-friendly" 
state-of-the-art. 

Call 1-800-222-7393 

Jin California call: 1-800 722-6284) 

TELEX: 215604 PCS UR ATTN: Sunmlcro 
By modem: (213} 458-9209 





Sun Software 
1344 Fourth Street. 

Santa Monica, CA 90401 

TERMS: Shipping by UPS Surface, US Mail. Caff for UPS Blue or riwt day delivery. 
C.O.D.. Check, Master Card and Visa accepted California rodents add ta* 
los Angeles County residents add 1 6 5% ta* 


SUN 

SOFTWARE 

A division of Sunmicro Electronics, Inc. 

3§jl983 Sun micro Efectjonics, Jnc. 
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Software Review 


The Einstein Compiler 

This Applesoft BASIC compiler also serves as a helpful 

programming tool 

by Peter Callamaras 


The Einstein compiler, one of several BASIC compilers 
for Apple computers, is both easy to use and effective. 
Although other compilers claim they can provide com¬ 
piled programs that run 2 to 20 times faster than their 
Applesoft BASIC counterparts, they cannot reveal what 
they're doing during compilation, nor can they do any¬ 
thing other than compile programs. 

The Einstein, however, is not only a BASIC compiler: 
it's a useful programming tool as well. It provides a great 
deal of statistical information about the programs it com¬ 
piles, and, when you enable the line-trace mode, you 
can also use it to debug a program. 

The major task of a BASIC compiler is to convert a pro¬ 
gram written in BASIC into an equivalent assembly-lan¬ 


At a Glance 

Name 

The Einstein compiler 

Type 

Applesoft BASIC compiler 

Manufacturer 

The Einstein Corporation 
11340 W. Olympic Blvd, 

Los Angeles, CA 90064 
(213) 477-4539 

Price 

SI19 

Computer 

Apple ll/ll Pfus/JJe 48K bytes 
Apple III in emulation mode 
One 5!4-inch disk drive 

Format 

514-inch DOS 33 disk 

Free backup disk upon return of warranty card 

Audience 

Novice or experienced Applesoft programmers interested in 
speeding up BASIC programs 


guage program. Much of the conversion performed by 
Applesoft compilers is based on a series of calls to 
routines in the Apple's monitor. By eliminating the need 
to interpret each line of program code, the compilation 
reduces program execution time. 

Size vs. Speed 

Although compilation speeds program execution, it 
also increases the size of the original program. The Ein¬ 
stein compiler, however, uses a code-compression tech¬ 
nique to limit this increase; nevertheless, its compiled 
versions may be twice as long as the BASIC programs 
it began with. If the program is very large or made up 
of a series of modules, then the modules can be com¬ 
piled and chained as a set of integrated modules. 
Modular programs are useful if you wish to later enhance 
certain parts of the program: you need only compile new 
modules to replace the ones you want to change. The 
manual explains this feature well. 

The code-compression feature can be disabled, but 
program size will then increase dramatically in some 
cases. In one workout I gave the compiler, the original 
program took 5 sectors, the compressed compiled pro¬ 
gram filled 12, and the uncompressed compiled version 
20. I prefer to use the compressed version. 

Many manufacturers claim that their compilers pro¬ 
vide twentyfold speed increases, but you can reasonably 
expect a compiled program to run about five to six times 
faster than the original BASIC program. I realized an ap¬ 
proximate fourfold increase in execution speed each time 
I used the Einstein compiler. To make your own com¬ 
parison, load a program on a cassette tape into the com¬ 
puter and then load the same program from a disk. The 
difference in the time you saved using a disk drive is 
about the same as the time youTl save running a com¬ 
piled version of your BASIC program. 
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Number of 
Primes Used 

BASIC Program’s 
Execution Time 
(seconds) 

Compiled Program's 
Execution Time 
(seconds) 

55 

63.95 

11.21 

1006 

132.7 

28.07 

1437 

210.09 

42.91 

Table 1: This data compares execution times for an Applesoft 
BASIC program with a version compiled with the Einstein com¬ 
piler. Data collected from three tests using the Sieve of Emtosthenes 
benchmark prime-number program show that the compiled pro¬ 
gram runs abou t five times faster than the original. 


Ease of Use 

To compile your first program, simply 

1. Load the BASIC program into memory. 

2. Insert and run the Einstein program, 

3. Press "Y" (for yes) to accept the standard Einstein 
parameters. 

4. Save the compiled program. 

That's all there is to it. The compiled program can be 
listed, but you will see only one line of code: 1 Call 4864. 
This line will start the compiled program running. 

To test the time savings and size differences between 
BASIC programs and their compiled versions, I first ran 
a program I use to predict winners in professional foot¬ 
ball games. I have always been frustrated by the length 
of time it takes the program to determine the point 
spread and predict a winner when the program already 
has information from the preceding four or five games 
on which to base a decision. I selected six teams and 
had the program predict winners of the three games, 

A BASIC program averages 23 seconds to figure a win¬ 
ner and point spread. The compiled version of that pro¬ 
gram (the compilation took about 65 seconds) calculated 
the point spread and predicted the winner in 5.3 sec¬ 
onds. For calculations on 28 teams (14 games), the wait¬ 
ing time decreased from 322 to 74.2 seconds—a 77 per¬ 
cent time savings. 

The second test I ran was based on the Sieve of Era¬ 
tosthenes benchmark prime-number program (featured 
in January 1983 BYTE, page 283). 1 decided not to run 
the full 8192 prime numbers and instead ran three tests: 
one with 55 prime numbers, another with 1006, and a 
third with 1437. The time savings, shown in table 1, were 
substantial. The execution rate of the compiled version 
was about five to six times faster than that of the original. 
The program did, however, expand from 3 sectors in the 
original to 15 sectors in the compiled version. 


Compiler Components 

The Einstein compiler disk contains three separate 
binary programs. The first is the Einstein program itself, 
which compiles the programs. The second program. 
Remark Remover, is a utility program used to remove 
remarks from the BASIC program before it's compiled. 
Because a program is converted from Applesoft into as¬ 
sembly language, the compiled program does not need 
the extra code required by the Remark statements. The 
third program. Remake Compiler Disk, is a special utility 
used to reconstruct the Einstein compiler should it be 
"blown up" through a destructive error. You can 
"destroy" the compiler by accidentally putting a write- 
protect tab on its disk and then attempting to use it, or 
by pressing the Reset key while the compiler is running. 

If you damage the disk, contact the manufacturer for 
a replacement. When you send in the 90-day-warranty 
registration card, Einstein Corporation will send you a 
free backup disk. The compiler disk is copy-protected, 
not write-protected, because it constantly reads and 
writes to itself while compiling a program. 

While you are compiling a program, various statistics 
concerning the compilation process appear on the video 
display. The compilation is carried out in several phases. 
In the analysis phase, variables are analyzed and stored, 
and the syntax of the program is checked. If a syntax 
error is detected, you can ignore it and continue the com¬ 
pilation or you can stop immediately. The Einstein soft¬ 
ware will compile a program with syntax errors in it. 
When I tried an "incorrect" program, it compiled and 
ran until the syntax error was encountered. After the 
analysis, the program stops and asks whether you wish 
to use any particular parameters. 

The program then proceeds to the next phase, where 
the variables are defined in a symbol table, which you 
can examine for information about the assembly-lan¬ 
guage program being created. Specifically, the symbol 
table provides the name of each variable function in the 
original program, truncated to two characters. You also 
get a one-character display of the variable type. Real 
numbers are represented with a blank, integers with a 
percent sign, and strings with a dollar sign. A defined 
function is displayed as an asterisk. The hexadecimal ad¬ 
dress of the first byte of each variable (or variable array) 
is also provided. Next to the address, the length of the 
array, or variable, is expressed in hexadecimal units. 
Three special notes include 17-byte For . . . Next loops, 
defined functions of 8 bytes, and fixed-length strings that 
are 1 byte greater than their specified size. Information 
on dimensioned arrays is also included. 

The program then proceeds into the compression 
analysis phase and creates a set of compression optimiza¬ 
tion tables. The final phase handles code generation, 
where the compiled code is generated and stored on the 
compiler disk. While the program prints each line num¬ 
ber as it is compiled, a running tally of the percentage 
of source code compiled is reported. (You can compare 
this data with the compiled information in the symbol 
table,) Any address reference problems are then re- 
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solved, and the full compilation statistics are displayed 
on the screen. 

The compilation statistics include information on the 
amount of space occupied by the compiled program, the 
area used by any global variables, the local area used 
by local variables, and the area reserved for use by 
dynamic strings (called the string pool). Other displayed 
information details additional facets of the compiled pro¬ 
gram. The compiler also creates a run-time library to get 
the compiled program up and running. The library con¬ 
sists of a set of machine-language routines the program 
uses when it runs. The amount of space saved by using 
the compression feature is also indicated. 

The last phase of the compilation is the resolution of 
relocation information, of interest mainly to experienced 
programmers. 

Once the compilation is finished, the program resides 
in memory, ready for you to run immediately or to save 
on disk. {I always save a program before running it.) Be 
sure you give the compiled program a different name 
than that of the original source program (I add the suf¬ 
fix .com), because once you overwrite the original BASIC 
source code, it is lost unless you have a backup copy. 
Some restrictions apply if you use relocatable code (these 
are covered in the user's manual). 

A set of available compiler parameters covers the as¬ 
signment of the printer slot, string information, ad¬ 
dresses for the program, strings, different variable types, 
line tracing, code compression, reserved memory, loops, 
display addresses, and pause on errors. 

The printer-slot parameter allows you to get a hard¬ 
copy printout of the compilation information for later 
use. You can select the other parameters depending on 
the program you are compiling and/or your use of the 
compiler for debugging purposes, such as enabling the 
line-trace mode. The manual details each of the 
parameters. 

You can place certain embedded compiler directives 
inside the compiled program. They are a series of special 
annotated Remark statements that are not removed from 
the source code as are normal Remark statements. Bor 
instance, you could use one of the special Remark state¬ 
ments to call an uncompiled subroutine from within the 
compiled program. Other directives are available for the 
advanced programmer; these are thoroughly explained 
in the manual. 

The manual is well-written and packed with informa¬ 
tion, It will be of help to both the novice and experienced 
programmer. The manual has a table of contents, an in¬ 
dex, and an error-message section. It covers each com¬ 
piler feature in separate task-oriented chapters. A set of 
sample tables illustrates the use of the symbol table and 
a set of sample programs permits practice compiling. 

Conclusion 

The Einstein compiler is an excellent program for con¬ 
verting Applesoft BASIC programs into assembly- 
language equivalents. It is easy to use, requiring only 


three steps to compile a program (if the user does not 
take advantage of the special parameter settings 
available). This ease of use has prompted me to use this 
program to compile all my BASIC programs to obtain 
faster execution speeds. 

The Einstein compiler is packed with features to sup¬ 
port use by both experienced and novice programmers. 
The parameter settings, for example, should accommo¬ 
date the needs of any programmer. In addition, a com¬ 
prehensive set of compilation statistics provides details 
about the compiled program. 

Programs compiled with the Einstein software exhibit 
speed increases five to six times over those of their 
Applesoft BASIC counterparts. The user's manual is well 
written. In fact, it would make a good model for docu¬ 
mentation writers to follow. 

This compiler can be useful for all owners of Apple 
computers, even those who don't do much program¬ 
ming. It can speed up their BASIC programs and it might 
even encourage them to start programming in BASIC. 
Thus, it gives users the best of both worlds, easy pro¬ 
gramming in BASIC combined with the speed that 
assembly language affords.* 


Peter C alkmwms, an officer of the Air Force, can be reached at AFCC/EPPB ; 
Scott AFB f IL 62225. The recipient of degrees in computer technology and 
biological sciences, he recently received his master's degree in systems manage¬ 
ment. He has been interested in computers since 1966 and used to be the ser¬ 
vice department manager of a computer store. 
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MASTER THE “NEW ELECTRONICS” WITH McGRAW-HILL’S 




Now you can meet the challenges 
of today’s incredibly rapid changes 
in electronics quickly and easily. 
This professional level electronics 
learning series is as innovative as 
the circuitiy it explains and as 
fascinating as the experiments 
you build and explore! 

From digital logic to the latest 16-bit microprocessor, 
you master one subject at a time with McGraw-Hill Concept 
Modules sent to you one at a time, once a month, to make 
up the complete CONTEMPORARY ELECTRONICS 
SERIES. Each module of the fifteen in the Series is a unique 
blend of “hands-on 1 " experience, interactive audio cassettes, 
and vividly illustrated printed support materials. Together 


they will prepare you for tomorrows better jobs or advamj 
ment in your present position by staying current with I 
electronics revolution. 

Understand Digital Logic... 
Microprocessor... Optoelectronics 

Here's an extraordinary opportunity to update your 
understanding of today's most important technological 
changes in electronics. You can start from scratch or use 1 
Series to update yourself. You cover the latest integrated I 
circuits, including TTL, CMOS, and ECL digital circuits:! 
op-amps: phase-locked loops: microprocessors: and opto| 
devices such as LEDs and LCDs. 

Perform Electronic Experiments 

With your first module you'll use the latest digital inti 
grated circuits to build an oscillator circuit that demonstratf 
digital signals— verified visually by the flash of light emitti] 
diodes (LEDs), 

You'll learn concepts applicable to all electronic dr-| 
cuits. With the first module, you will be able to identify 1 
major passive components, like resistors, capacitors, indul 
tots, diodes and transformers, and active components sud 
as transistors and integrated circuits. 
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iectaiies Series 


Each Concept Module goes right to the heart of the 
matter. You waste no time on extraneous material or out¬ 
dated history. It’s a fast, efficient, and lively learning experi¬ 
ence, a nontraditionai approach to the most modem of 
subject matter 

Construct And Use New 
Explorer Design Lab 

What’s more, laboratory experiments you perform as 
you expand your Explorer Design Lab system reinforce 
every significant point. All projects are designed to enhance 
and support your interaction with the cassettes and special 
text materials. 

This essential hands-on experience with actual elec¬ 
tronic components gives you a clear and simplified under¬ 
standing of contemporary electronics. Every module will 
include additional components that you mount on your 
expanding Explorer Lab system. You’ll use your Lab 
throughout the Series and later to design, build, and test 
your own circuits. 


With your first module you 11 

this solderless breadboarding system. As you add additional hoards to 
create your Explorer Design Lab you retain the ability to connect and build 
increasingly complex circuits easily and quickly. 

When you have received Module 15, you also have a 
ride variety of contemporary components you can con¬ 
tinue to use for your own design projects. The principles you 
rill have mastered in your Series will apply to all contem- 
orary electronic circuits, right up to tomorrow’s latest 
[VLSIs (Very Large Scale Integrated) circuitry. 

Unique Interactive Instruction 
Makes Learning Easy 

With each new module you will receive a McGraw-Hill 
Action-Audio Cassette, a remarkable technique of inter¬ 
active instruction. Each tape creates a dynamic discussion 
[that not only quickly communicates the facts, but makes 
you feel that you are participating in a lively dialogue with 
experts in contemporary electronics who provide you with 
[first-hand information in a warm and provocative way. 

Your ability to rapidly make this knowledge your own 


is further aided by a strikingly original method using dia¬ 
grams, explanations, illustrations, and schematics to drive 
home and reinforce the meaning of all important points. 
Carefully indexed binders contain this material as well as 
the instructions to guide you through your "hands-on” lab 
experiments. Finally, having completed the Series, you can 
be awarded a 
Certificate of 

Achi t e f ve ' 
ment from 

McGraw-Hill 


it 

Eta 


upon passing 
an optional 
final exami¬ 
nation. 



sir 



Update ^ 

Your 

Knowledge of the New Electronics 

This program is for anyone who has an interest in 
electronics. It’s designed for you whether you are someone 
looking to find new directions in this wide open field., . or 
the kind of person who wants to understand what’s going on 
in the world around you., .you could be a teacher who 
would benefit from a refresher course in contemporary cir 
cuits, components, and applications,., a manager or super 
visor in an electronics related business or industry,,. an 
engineer in another field who finds electronics playing an 
ever more important role in your work. It’s even for the 

electronics engineers 
and technicians > or 
people with similar 
backgrounds who feel 
their training is out-of-date. 

McGraw-Hill’s 
Contemporary Elec¬ 
tronics Series offers you 
the quickest and probably 
least expensive learning 
method available today, 
and the only one with 
"hands-on” experience. 

15-Day Trial 

To order your first 
module under our 
15-day trial examination, 
simply complete the 
card and send today! 

If card is missing, 
write us for ordering 
information. 


YOU COVER EVERY 
SUBJECT IN 
CONTEMPORARY 
ELECTRONICS 

* Digital logic 

i Digital gates (TTL, 

CMOS, ECU NMOS) 

i Flip Sops 

> Counters and Registers 

■ Op-amps and Application* 

> Combinational logic 
circuits (ROMs, PLAs, 
decoders, etc*) 

* Circuit analysis. L£R 
networks 

* Transistors (bipolar and 
FETs), diodes and 
thyristors 

i Integrated circuits (linear 
and digital) 

* Oscillators 

i Optoelectronics 

> Microprocessors 

i Voltage Regulation 

i Advanced Digital Concepts 


McGraw-Hill 

Continuing Education Center i # 
3939 Wisconsin Avenue |Htt 
Washington, DC 20016, Bill 
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Hardware Review 


The Basis 108 

A sleek import from Germany combines CP/M Plus 
with Apple compatibility 

by Seth F. Bates 


Flexibility, low cost, and abundance of software are the 
qualities that have made the Apple II a success. Now 
these qualities are available in a machine that comes 
already equipped with a variety of upgrades as stan¬ 
dards. As well as providing complete compatibility with 
Apple II software and peripherals, the Basis 108 offers 
serial and parallel interfaces, T28K bytes of RAM 
(random-access read/write memory), an 80-column 
display, an RGB (red, green, blue) monitor interface, and 
a Z8Q processor card. The Basis 108 was designed to meet 
the needs of professionals rather than hobbyists, but it 
is flexible enough for both. 

Basis 

Since 1979, Basis ("Bah-zis") Microcomputer GmbH, 
of West Germany has been the exclusive Apple dis¬ 
tributor for Western Europe, The company produced 
keyboard encoders for upgrading the Apple II and 
helped establish requirements for the European version 
of the computer. In addition to the 108, Basis also pro¬ 
duces two more sophisticated systems for business ap¬ 
plications; the Basis 208 and 216. 

In 1982, however, Apple began to market its own prod¬ 
ucts in West Germany, On learning of Apple's plans in 
1981, Basis decided to develop a proprietary, low-cost 
microcomputer that was both hardware- and software- 
compatible with the Apple II, The result was the Basis 
108, which was introduced to the European market in 
January 1982. It was an immediate success. A short time 
later it was introduced in the United States by Basis Inc, 
of Scotts Valley, California. Last summer the distribution 
rights to the computer were bought by Computer Sys¬ 
tems Designs of Ridgefield, Connecticut, which is now 
selling the Basis 108 at a much reduced price: $2595 for 
a complete system. It previously cost $3500. 


The Basis 108 System 

The 108 is structurally similar to the IBM Personal 
Computer (PC) (see photo 1), with a detached keyboard 
and two SVwnch disk drives. It has a 50-watt power sup¬ 
ply (the Apple II has a 35-watt supply), a motherboard 
(photo 2), and mounting planes for two 5V4-inch drives. 
The back panel (photo 3) provides DB-25 sockets for 
serial and parallel I/O {input/output) and has cutouts for 
as many as six connectors. It also has RGB, black-and- 
white, and NTSC (National Television Standards Com¬ 
mittee) video outputs; cassette I/O; a fuse socket; and 
power input. Two power outlets allow you to add a video 
display and printer that are switched on and off with 
the system. 

The keyboard was designed to meet European 
ergonomic standards and is attached to the unit by a five- 
foot coiled cable. The keyboard has an 18-key numeric 
keypad, a 9-key cursor control block, and 15 program¬ 
mable function keys (photo 1), The layout is similar to 
that of an IBM Selectric. The cursor block provides four 
standard cursor controls as well as Home, four Apple 
control-code keys (for clear-to-end-of-line and clear-to- 
end-of-page functions), and four directional codes. These 
keys allow single-keystroke cursor control in Apple soft¬ 
ware (standard in CP/M and Pascal), and they make a 
nice "bleep" when they are used. 

Basis at one time offered a beautiful European-made, 
ergonomically designed high-resolution monitor with a 
25-MHz bandwidth. This unit was quite expensive, how¬ 
ever, and Basis discontinued it. I've found that the Elec¬ 
trohome 13G2-2x monitor and Taxaris RGB Vision I 
monitor work well with the system, but the Electrohome 
cable needs a simple modification to work properly. The 
technical bulletin that explains this change is available 
from Basis. The latest word from the new distributor is 
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that a monitor will now be bundled with the Basis 108 
system. 

The Motherboard 

The Basis 108's motherboard {photo 2) is an economical 
design that has enabled Basis to manufacture it inexpen¬ 
sively, while offering standard features that would be 
costly to add to an Apple 11. Both of the motherboard's 
microprocessors (a 6502 and a Z80) reside on the board, 
and both have direct access to the bus and address lines* 

Apple Emulation 

The 6502 mimics the operation of the Apple II pro- 
cessor, providing the same clock rate (1 MHz) and mem¬ 
ory-mapping scheme* The monitor program for this pro¬ 
cessor resides in ROM (read-only memory) and fully 
supports both 40- and 80-column operation* The Z80 is 
dormant while the Basis is in 6502 mode* 


At a Glance 

Name 

Basis 108 

Manufacturer 

Basis Microcomputer GmbH 
Muenster, West Germany 

American distributor 

Computer Systems Designs 
99 Danbury Rd. 

Ridgefiefd* CT 06877 
(203) 431-4540 

Standard system configuration 

Basis 108 system unit with 128K bytes of RAM, two disk 
drives, monitor, keyboard, and power cables, CP/M Plus, 

Perfect Software packages, system disks, and operator's manual 

Price 

S2595 

Processors 

6502 [1 MH z\ and ZSO [2 MHz] 

Memory 

128K bytes of RAM installed: sockets for 32K bytes ROM- or 
EPROM-based software 

Features 

Text and graphics options. Black-and-white, NTSC and RBG 
vrdeo outputs. Game-control socket with 3 TIL inputs and I 
TTL output Cassette, serial, and parallel interfaces. Six AppJe II- 
compatible expansion slots. Detached keyboard with numeric 
keypad, 15 function keys* and a cursor-control biock 

Software Included 

CP/M Plus operating system: Perfect Writer, Perfect Calc, Perfect 
Filer, Perfect Speller; three disks of system utilities 

Software options 

Write Away word processor (by Midwest Software): $175 

Hardware options 

256K-byte RAM pseudodisk board: $695 

Basis green-phosphor monitor: $995 



Photo 1: The Basis CBah-zis") 108 is a microcomputer, configured 
like an Apple II, with Z80 and 6502 microprocessors and 128K bytes 
of RAM. The 108 comes with two Basis disk drives. The earlier model 
(shozvn here) has Micro-Sci drives. The keyboard provides all the fea¬ 
tures required of a business system. 



Photo 2: The motherboard's expansion slots (similar to the Apple 
IVs slots 2 through 7) are at the left. The character-set ROM chip 
is just above and to the right of the top expansion slot. Sockets for 
resident software in ROM are at bottom center, just below the Z80 
processor. The 6502 chip is at right bottom, and the memory chips 
are just to the right of the center (shown here with only 64K bytes 
of memory), 



Photo 3: The aluminum casting of the chassis is finned for strength 
at the rear. A cutout provided for a fan is not used (or needed). Six 
cutouts for DB-25 connectors are available, as are cassette , composite 
video, and RGB connectors. A flat-cable clamp can hold any loose 
wires and cables not using the connectors provided. Along with an 
easily accessible fuse, two switched outlets are provided in this Euro¬ 
pean version. The US. version provides 110V outlets in their place. 
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Basis Users Groups 

NY BUG. 

William Cook, President 
239 Demarest Ave. 

Coster NJ 07624 
(203) 729-1600, ext. 286 
(201) 767-0176 

California Basis Users Group 
Jim Fitch 
35 National St, 

POB 3068 
Salinas, CA 93912 

Table 1: A list of users groups for the Basis 108. These users groups 
receive technical and customer-support mailings. 


Hardware products tested 


Apple Graphics Tablet 

Hayes Micromodem 

Echo II voice synthesizer 

Applecat modem 

Grappler 

Amlyn disk controller 

J Cat 1200 bps modem 

Table 3: Apple peripherals found to be compatible with the Basis 
108 . 


Graphics modes 


40 horizontal by 48 vertical 

“15 colors 

80 by 48 

— 15 colors 

280 by 192 

— 6 colors 

Combined text/graphics modes 


40 by 40 plus 4 lines of 40 characters 

80 by 40 plus 4 lines of 80 characters 


280 by 160 plus 4 lines of 40 characters 
280 by 160 plus 4 lines of 80 characters 


Table 2: The graphics and text modes for the Basis 108 L 


Software products tested 

Wordstar {Apple version for Videoterm 80-column card) 

Apple Visicalc 
Word Handler 
Magic Window 

Educational software from Spinneker Software and 
The Learning Company 
Cfox and Aztec games 

(Frogger and Pie Writer do not work with the Basis 108.) 

Table 4; Apple software found to be compatible with the Basis 108. 


CP/M 

The Z80 has a clock rate of 2 MHz, the rate used by 
Microsoft's Softcard for the Apple n. It runs under a 
customized version of CP/M Plus (or CP/M 3.0), which 
is standard with the machine. This version of CP/M 
makes full use of the machine's 128K bytes of RAM by 
using a bank-selection technique. That is, small parts of 
the 128K memory are automatically switched into and 
out of the 64K memory space of the Z80. Fortunately, 
this procedure is user transparent. 

This version of CP/M furnishes several other features, 
including three levels of file protection (password-based), 
three modes of automatic date and time stamping (a 
dock board is not required), and a 44K-byte print spooler 
[Editor's Note: According to Basis , two versions of CP/M Plus 
are offered . One has a printer spooler for the parallel port and 
a real-time clock . The other has a spooler for the serial port 
but no clock , because it handles the timing of the serial 
port . , # . R.M.] 

When running under CP/M, the Z80 uses the 6502 as 
a high-speed processor for I/O. The 6502 acts as an in¬ 
terface between the Z80 and the keyboard and the 
parallel and serial ports. When you start CP/M opera¬ 
tion, the 6502 loads the operating system from disk and 
then passes control to the Z80. The Z80 then accesses 
memory directly but uses the 6502 for I/O functions. 

Processor timing is critical in this system; the 6502 is 
a dynamic processor and would 'lose itself' if it were 
not refreshed periodically. The Basis version of CP/M in¬ 
cludes instructions to ensure that the Z8Q controls the 
6502's refresh process. 


Text and Graphics 

The Basis 108 provides four software-selectable char¬ 
acter sets. They are programmed in a memory chip, a 
2732 EPROM (erasable programmable read-only mem¬ 
ory), which can be replaced or reconfigured by the user. 
In fact. Basis users groups (table 1) are developing some 
alternate character sets. The standard set includes the 
64 Apple characters, the 128-character ASCII (American 
National Standard Code for Information Interchange) 
set, a full set of APL characters, and a special set of Ger¬ 
man characters. French, Spanish, Swedish, and Italian 
character sets are available from Basis In Europe. 

The video-text-screen memory resides in static RAM 
chips, parallel to main memory, and is refreshed by high¬ 
speed interleaving. Video outputs are available for black- 
and-white, NTSC-color, and RGB monitors. The black- 
and-white mode provides a true gray scale for very 
professional-looking black-and-white graphics. Table 2 
describes the various graphics and text modes. 

Resident Software and RAM 

In addition to the character sets in ROM, the Basis pro¬ 
vides for up to 12K bytes of ROM-based software (or 
firmware). As mentioned above, the Basis 108 also comes 
with its own monitor program in ROM, which lets the 
user choose between a 40- or 80-column display This 
selection may be made during initial system booting or 
any other time by pressing a certain key sequence. The 
owner's manual includes a complete listing of the moni¬ 
tor program code. 
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DBMS? 


DBMS, n., A buzzword for Data Base Management System. A structure in which to collect information on a given subject in one or more files. 
A software program enabling you to store , manipulate and retrieve your information contained in those files. 



Fully relational data base management 
-Multiple file and disk access. 

Fully menu driven - Presented in 
", English " 

3 simple and automatic program 
generators - A complete package. 
Calculates and compares figures 
-Quickly generates valuable reports. 


Probase® by the PROBASE GroiJ P 

Fully Relational Data Base Management System (DBMS) 


Probase's' Qu/d< Gen "tells" your computer how to enter , find, sort , 
calculate, analyze and present information. Easily add, change, delete t 
or browse through your data. ProbaseV a bi/dy to combine and collect 
data on a grven subject from many separate files allows you im¬ 
mediate access to all of your information - Bookkeeping, Cost 
Accounting, Inventory, Personnel, Portfolio Analysis, Sales, etc. Menu 
Gen joins files together in an easy-to-use selection list* Report Gen 
compiles virtually any comparative reports you need, including projec¬ 
tions and forecasts. And prints them in any format you choose. 

Probase^Requires No Training 

Press a 'fundton' key for help Concise documentation with 
samples on-screen assists you with your current task. And returns 
where you left off. Complete documentation includes a handy 2-part 
tutorial manual. 

Easy Enough For Non-Technical Users 

Probase's three program generators (Quick, Menu f Report) create data 
base management applications according to your direction 
-automatically. Enter your requests using simple selections and fill-in- 
th&blank menus Inquire, generate a report, create or up-date your 
data bases , design entry screens... Programming and code entry are 
completely eliminated f so you don't need to be a programmer , or 
even have computer experience, to produce professional automated 
business reports . 

Powerful Enough For Programmers 



fry Probase Free For 30 Day s' 

Visit your local deafer or call 
800- 258-7070 for your copy of 
Probase. If not satisfied, simply 
return it within 30 days for a 
prompt, courteous refund. 

whatever the reason. 
See for yourself how 
useful Probase can be 
for you. 


Available in PC DOS. MS-DOS and 
CP M86 (all using 128k) and CP M (64k). 

£n/oy the newest, most effective 

data base management systems. 
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Access 3 different files at once and work with as many as you need 
within a single program. Combine your files In " one-to-many " or 
' many-to-one ' relationships. When you program in Probase; all of 
your tools are immediately available: Macro instruction Language, 
Subroutine Calls, Programmable Function Keys and more. Program , 
test and debug without an outside editor , assembler or compiler. 

Make changes and corrections instantly. 

Free disk space... Probase; efficiently compresses screens and program 
tables onto your disks. And Probase' need not be present on disk when 
you run your applications , Enjoy more disk storage capacity and faster 
throughput by eliminating extra program code. 


Probase® 

Another Solution® from 

Data Technology IndustriesiM 
707 A Whitney Street S an Leandro, CA 
94577 


Write or Call Today and Find Out How You Can Put Probase 1 To Work For You* 


800-2SB- 7071 


(415) 638-1206 











The standard system comes with 128K bytes of RAM, 
which is handy because CP/M Plus takes up a sizable 
portion of the lower 64K bytes. Basis also offers a 256K- 
byte RAM-disk board for $695. 

Bundled Software 

The Basis 108 comes with a bundle of software from 
Perfect Software. This set includes Perfect Writer, Perfect 
Speller, Perfect Calc, and Perfect Filer. 

Expansion Slots 

The Basis 108 has six slots that accommodate Apple 
expansion boards. They are equivalent to slots 2 through 
7 of the Apple II. Since the connections for these slots 
are supposed to be identical to the Apple's, the Basis 108 
should be 100 percent compatible with Apple 11 boards. 
I tested these slots with several products (see table 3). 
Of course, any board that must go into slots that corre¬ 
spond to the Apple's 0 or 1 slots will not work; but since 
the Basis already has an extra 16K bytes of memory 
(which would go into slot 0) and a parallel printer port 
(slot 1 on the Apple II), this discrepancy in the number 
of slots should not be too much of a problem. 

The system is configured to recognize the serial inter¬ 
face at logical slot 9. This interface provides two hand¬ 
shake circuits and transmission rates from 50 to 19.2K 
bps (bits per second). Several cards useful in an Apple 


De Smet C 

PCDOS - CP/M-86 - MPM-86 - CCP/M-86 

$109 

- OUTSTANDING PR ICE/PER FORM ANCE 
"SIEVE" Benchmark 

135 bytes compiled — 6144 bytes linked 

65 sec, compile (disk) — 11.5 sec. run (10 iterations) 

■ FULL DEVELOPMENT PACKAGE 

C Compiler; Assembler, Linker, Librarian and 
Full Screen Editor* Native 2.0 Support 

• COMPLETE IMPLEMENTATION 

FULL K & Ft — plus - STD 10 LIBRARY 
Both 8087 and Software Floating Point 

To order specify OS & D/SK SIZE/FORMA T. 
Calif, residents add 6% sales tax. 

C WARE 

970-4 West El Camino Sunnyvale, CA 94087 

(408) 736-6905 

PCDOS Trademark IBM — CP/M Trademark Digital Research 


II or lie are not needed here because their functions are 
already provided. These cards include serial and parallel 
interfaces, a RAM card, and an 80-column uppercase/ 
lowercase text-display card. The six remaining slots 
should meet the needs of most users. 

Optional Hardware and Disk Systems 

Until the spring of 1983, the Basis 108 had been sold 
in versions with a choice of two disk drives, one, or none. 
It is now sold in only one version, which will provide 
two German-built Shugart-based disk drives offering 100 
percent Apple compatibility and is controlled by a pro¬ 
prietary diagnostic controller card that automatically 
checks all system functions on power-up. This facility 
can be disabled or accessed at any time while the 
machine is on. The controller is built for Basis by Pro¬ 
metheus, which also developed the popular Ap- 
pleshurance disk controller. 

One slot of the 108 is taken up by this diagnostic disk 
controller, but since parallel and serial interfaces and a 
full 128K bytes of memory all reside on the motherboard, 
the five remaining slots are free for more exotic uses, 
such as modem cards and A/D (analog to digital) con¬ 
verters. 

Eight-inch disk-drive controllers for the Apple will 
work with the 108, although such drives will not fit the 
108's front-panel 5 V*-inch cutouts. Basis uses 8-inch 
drives in its 208 and 216 models and might decide to offer 
an 8-inch modification kit for the 108 as an option. 

Another interesting possibility would be to use two 
half-height 5V4-inch drives in one side of the 108 and a 
5V4-inch hard disk in the other, thus providing a power¬ 
ful, compact system. Davong, Xebec, and Corona hard¬ 
disk drives should all work with the 108, but since CP/M 
Plus is new, no manufacturer has yet written the BIOS 
to interface its hard-disk drive to this operating system. 
Apple users who own the Microsoft Softcard (and hence 
have the old CP/M version 2.2) can use the hard-disk 
drives immediately. The Amlyn 8-megabyte removable 
minipak drive works beautifully with the system and has 
been popular. 

For those seeking 16-bit computing compatibility, 
Metamorphic's 8088 card for the Apple works without 
problems. It provides MS-DOS, the 16-bit UCSD P-sys- 
tem, and CP/M-86 compatibility. With this card, the Basis 
contains three separate and independent processors—a 
6502, a Z80, and an 8088. It would also be compatible 
with seven of the current predominant operating sys¬ 
tems—Apple DOS 3.3, Apple Pascal, CP/M, Turbodos, 
MS-DOS, CP/M-86, and 16-bit Pascal. 

Software 

Besides the CP/M Plus disk, the 108 comes with three 
disks of system utilities. One, The Filer from C.P. Soft¬ 
ware contains three excellent disk-management utilities, 
an operating system compatible with Apple DOS 3.3, 
and an Apple-compatible floating-point BASIC inter¬ 
preter. Unfortunately, this operating system and BASIC 
interpreter cannot be used apart from these utilities. Pur- 
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5.25" Fixed /Removable Winchester Cartridge Drive Systems 
For The IBM Personal Computer/Compatibles 



A evolutionary new 10 Megabyte Hard Disk Drive that In¬ 
cludes a 5 Megabyte removable hard disk cartridge. The car¬ 
tridge drive system simply plugs Into your computer, and In¬ 
cludes all necessary software and hardware, Genie Drives 
are compatible with most popular software, and each car¬ 
tridge replaces over 30 double-density floppy disks. 


fProposed ANSI Standard^ Imagine, 5 Megabytes in the 
palm of your hand. These small Winchester carl ridges are 
only .75 inches thick and 5.50 inches square. The disk Itself 
Is completely seated from the outside and all its hazards by 
a sliding door that opens only once the cartridge is firmly 
seated inside the drive. 


5 MEGABYTES OF ON-LINE 
STORAGE 

FILE SIZES TO 5 MEGABYTES 


SIMPLY 
PLUGS INTO 
YOUR IBM 


USER CAN BACK-UP TO MODELS 5 + 5 OR X5 
REMOVABLE CARTRIDGE DRIVES OR DISKETTES, 


H .(i[(lww*t Standard] 

File sizes 5-20 megabytes, dependent 
upon drive type. 

Automatic recovery system 
Easy back ups in minutes 
Cartridges can have 16 character names 
System status screen messages 
System expandable to eight drives 
using only one slot In your IBM PC 
Built-in error detection and correction 
No preventative maintenance required 
Power-on self test 
Create turnkey systems 
Ultra hi-speed DMA data transfers 
Comes complete with all necessary 
software and hardware 
Operating systems supported: 

IBM DOS 1.1, 2.0, CONCURRENT CP/M 86,‘ 
CP/M 86- , UCSD P SYSTEM" , QNXJM 


IBM XT Compatible 

Automatic Install (Genie Custom BIOS) 
Comprehensive menu driven utility package 
Intermix different operating systems on 
disk or cartridge 

Assign to any drive codes from A thru H 

Choice of volume sizes 

Give your virtual volumes 16 character 

names 

Assign command allows you to assign 8 
virtual drives on line at any one time 
Show command allows instantaneous 
viewing of all virtual drives on line 
Help command displays syntax for ail 
new commands 

User can back up to or from any model 
Genie Drive 


5 MEGABYTES 
10 MEGABYTES 
15 MEGABYTES 
20 MEGABYTES 


Manufacturer's suggested retail price. Includes all required 
components. 

CP/M-86 and Concurrent CP/M-86 Is a registered trademark 
of Digital Research, 

IBM is a registered trademark o! IBM Corporation. 

Dysan is a registered trademark of Dysan Corporation 

UCSD P System is a registered trademark or the Regents of 
the University of California San Diego. * 

QNX is a registered trademark ol Quantum Software System, Inc. 

EtherlInk is a registered trademark of 3Com Corporation. 

Ethernet Is a registered trademark of Xem* Corporal ion 


AVAILABLE AT YOUR LOCAL COMPUTER DEALER 


31131 Via Colinas #607 Westlake Village, CA 91362 (213)991-6210 TLX 658233 (GENIE USA) 
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PRICE & QUALITY 


Call Now TOLL FREE 

800 - 368-3404 

(In VA, Call Collect 703-237-8695) 

AMPEX-INTERTEC-TEXAS INSTRUMENTS "GENERAL DATA 
COMM.‘ANDERSON JAC08S0N-C. ITOH-QUME • BEEHIVE- 
DATASOUTH-OIABLO-CENTRONICS - NEC - PRENTICE 

CIT 414 (Graphics 


INTERTEC SUPERBRAIN II 

64KDD* .$1874 

64KQD* .$2249 

64K SD* (96TPI).$2689 

‘{Includes M/Sctt BASIC) 

OYNABYTE 8/16 BIT.Call 

CALLAN 16/32 BIT .Call 


PRINTERS 


NEC 

7710 Ser. $1899 

7715 .$1949 

7730 Par..$1899 

7720 . $2449 

7725 ..$2496 

Sid. Tractor 77xx.$ 199 

3510 . $1364 

3515 . $1394 

3530 .$1390 

3550 (IBM).$1709 

DATASOUTH DS18G.Call 

DATASOUTH DS220 .Call 

DIABLO 

620-SPI.$ 889 

63Q-R-102/147 $1949 

630ECS ..... $2389 

630-R155*.$1709 

-{lor IBM PC. Apple II. TRS-SO) 

63QK104 (KSR).$2265 

QUME 

Sprinf 11/40-PLUS .$1355 

Interface .$ 76 

Sprint 11 /S5 .Call 

Sprint 9/45 FP.$1794 

Sprint 9/55 FP. $2080 

Bi-Dir Forms Tractor $ 199 

CENTRONICS: 122 Par ,$ 689 

351 . $1673 

BarCode . $ 

EZH 


Z39 


AMPEX 

D80. .$ 689 

PHAZE (3270 Ex. Mem) $1589 
BEEHIVE (SMART DISPLAY) 

DM5 . Call 

DM5A . Cali 

DM83 (Burroughs) .Call 

DM3270 (3270 Emulator) . .Call 

Protocol Converter.Call 

QUME 

QVT-102.$549 

QVT-100. Call 

C. ITOH 

CIT 101 . $1289 

CIT 161 (64 Colors) Cali 

CIT 201 (Graphics for 
TEK 4010/4014) Call 


640x480 Res.) .Call 

TEXAS INSTRUMENTS 


745 Standard . 

$1172 

745 Sid (Reconditioned) 

.. Call 

765 Bbl Mmy . 

.. Call 

765/707 . 

. . Call 

810 Basic . 

$1249 

010 Package. 

$1439 

820 Package RO- 

$1610 

020 KSR Package 

Call 

703 Sid. 

$ 459 

707 KSR . 

$ 549 

050 Tractor Feed. 

. $ 549 

1 MODELS ■ 


Prentice Star 300 Bd, 

$ 124 

U S. Rob 


Password AD (212A) . 

$ 347 

US RobTelPack . 

$ 69 

Stat Muxes 

Call 

Ventel 212 +3E .. 

, . Call 

Prentice 24/9600 bd. 

Call 

1 DISC DRIVES ■ 


QUME 


Data Irak 5$ 289 or 2 for $ 549 

DataTrakBS 519 or 2 for $ 999 



BISYNC-3700 . 

$ 569 

WordStar. 

$ 279 

DataStar .. 

$ 210 

Mail Merge . 

$ 144 

Spell Star., . .. 

$ 144 

Plan 80. 

$ 249 

dBase II . 

$ 489 

CalcStar ., 

$ 119 

SuperSort .. 

$ 144 

SuperCalc. 

$ 144 

InfoS tar. 

$ 279 

InfoStar {0' ) .... Special $ 249 

CIS Com . 

$ 639 

Forms II. 

$ 159 

C Lattice Comp. IBM PC 

$ 395 

"C" Compiler.. 

$ 239 

WordStar Professional 


(WS, SS, MM, Si) . . . 

. $ 399 

ReportStar . 

$ 199 

Starlndex .. 

$ 129 

PlanSiar 

Call 

StarBurst. 

. Cali 

InfoStar Plus 

Call 



256K RAM Bd. 

$ 256 

256K RAM Bd Full Parity 

$ 305 

BabyBlue. 

$ 600 

BabyTex 

$ 600 

BabyTalk 3270 BISYNC $ 895 

8" Disk Controller . 

$ 395 


We also make ElA RS 232 or RS 449 cables to your order, can supply you with 
ribbons, printer stands, print wheels, thimbles tor all printers listed- Plus 
many, many mens items. Most heme In stock. CALL MOW. 

All Items shipped freight collect either motor freigns or UPS unless otherwise speci¬ 
fied. All prices already include 3% cash discount. Purchase with credit card does not 
include discount. Virginia residents, add 4% Sales Tax For fastest delivery send 
certified check, money order or bank-wire transfer Sorry, no COO orders AIL 
equipment 1s in factory cartons with manulaclurers 
warranty (honored at our depot) Prices sublet to 
change without notice. 


LTCRMflALS T€BfHFt€ J 

Terminals Terrific, Inc., P O. Box 216, Merrifield, VA 22116 
Phone: 800-368-3404 (In VA, Call Collect 703-237-8695) 
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chasers wishing to use Applesoft BASIC for program¬ 
ming must purchase the software on disk or in ROM 
chips. A ROM chip set is available from Computer Dis¬ 
count Products (860 South Winchester Blvd., San Jose, 
CA 95128) for about $125. The Apple UCSD Pascal can 
be purchased on disk as well, for about $230. 

Another disk that is provided, the System Booter, can 
reconfigure a 40-column Apple BASIC interpreter to a 
40/80-column selectable version for the Basis system. 
Most users, however, will want the dealer to take care 
of this reconfiguration because the booter runs only 
under Pascal. But if you own Pascal, you can do your 
own configuration. 

The remaining disk is the Basis utility disk, which 
modifies the Apple UCSD Pascal operating system to rec¬ 
ognize special features of the 108. Also, this utility will 
modify Apple DOS 3.3 to recognize the serial port at 
logical slot 9 and to allow the saving and retrieving of 
upper- and lowercase-text files. 

Advanced users will probably want to turn their mod¬ 
ified Applesoft BASIC interpreter into an EPROM chip 
set and thus end up with a system that strongly resem¬ 
bles an Apple II Plus. 

A software deal that is offered by Basis is Perfect Soft¬ 
ware's CP/M-based products, including Perfect Writer, 
Perfect Speller, Perfect Filer, and Perfect Calc as a package 
with the 108 for $275. Basis users should stay in touch 
with the company (or dealers) because more software 
is being optimized for the systems. 

Dealer Support 

Basis is establishing a dealer network and is most in¬ 
terested in dealers who will provide full-service system 
support. The former distributor maintained a commit¬ 
ment to its dealers to provide parts replacements within 
24 hours of a request. 

Conclusions 

The Basis 108 is a beautifully designed and constructed 
product that offers Apple II and CP/M compatibility in 
addition to features that both writers and businessmen 
need. Some users will be disappointed by the system's 
size and weight (it's a bit larger than an Apple II). But 
professionals and hobbyists will appreciate the quality 
of its construction, and both its structural and electronic 
design. The system is also ideal for school and univer¬ 
sity applications. 

The quality of the video section is excellent, and the 
40-character Apple-like screen is stunning. The chassis 
cutouts allow the disk drives to be installed inside, 
resulting in a dean, attractive appearance. The detached 
keyboard, in addition to being well thought out, is a ma¬ 
jor improvement on any Apple II upgrade. The Basis 108 
may indeed provide more built-in flexibility than any 
other computer on the market.■ 

Seth Bates (Division of Technology, San Jose Stale University San lose, CA 
95014) is a doctor of industrial technology. His interests include programming 
trout fishing, and reading science fiction. 
































































































Dual Whisperfati Cooling 

Two high-capacity fans as¬ 


sure adequate cooling for 
around 


the-clock operation 


flow around 


Maximum air 
all drives and critical 


components. 


ULTRAFRAME 


INDEPENDENT BUSINESS SYSTEMS 

IBSNET 


Call collect [ 415 ] 443-3131 TWX 910-386-6003 

94550 


5915 Graham Court Livermore, CA 


W Introducing ULTRAFRAME,™ 
the multitasking, multiuser system 
designed for system integrators & OEM’s. 


Mainframe dike Chassis 
Engineering Attractive 
aluminum chassis offers 
continuous-duty capability 
plus all the flexibility you 11 
need in one desktop system. 
Tailor a package to your 
unique needs. Even put your 
name on the front. 


Integral 5" & 8" Floppy 
Drives Your choice of 5" or 
8" half-height drives — up 
to 1.2 MB capacity. 


top vjew- mowinginterior 


Both 8 and 16 Bit Capability v 

Our system is designed to > 
accomodate both 8 and 16 
hit Slavenet processors at 
the same time. Gives you 
access to the widest range of 
software with upward mo¬ 
bility in the same chassis. 

Low Cost Per User Give 
your customer high per¬ 
formance and lower cost per 
user than any micro net¬ 
work, They get true multi¬ 
user, multitasking operation 
plus shared resources — and 
you get a customer for life. 


High Capacity Power Supply 

Engineered to support max. 
load under continuous oper¬ 
ation with two-level filtra¬ 
tion, Easy 110/220V, 50/60 
cycle switching. Solid state 
circuitry for max, reliability. 
Power regulation heat sunk 
to chassis. 


MW 


BACKSTOP™ - Video 
Archiving Plug in any stan^ 
dard video recorder to ar¬ 
chive up to 100 MB of data. 
Fast, low-cost backup system 
for hard disks (optional). 




Up to 32 Users — in Parallel 

Our multiprocessor system 
uses up to 16 Slavenet™ pro¬ 
cessor boards — each a 
complete Z80 computer with 
64 K RAM per user — to 
maintain fast, multi-user per¬ 
formance as you add users 
or tasks. Both 12 and 20 
slot S-100 models available. 

Fast, High-Capacity Hard 
Disks Full range of fast 5“ & 
S rr Winchester drives from 
10 to 120 MB [formatted), 
including new high-capacity 
5" models. Most 5 n models 
have provision for adding a 
second drive later on. Also, 
14" drive models from 145 
MB to 1,160 MB. 

Fast, Multiprocessor Operat- 
mg Systems We offer IBS 
p-NET™ and Turbo DOS™ 
— proven multiprocessor 
operating systems for fast, 
multitasking applications. 
Access to all UCSD-Pascal™ 
and CP/M™ software. 


UCSD PjscjI “ is <i trademark of the Regents of EJ. of C 
CP/M ifr fl trademark oi Digital Hesearth. Inc. 
TURB0DOS is a trademark of Software 2000. 

[BS is a trademark of IBS, Enc 


Three-Year Warranty IBS 

gives you the clincher — a 
premium warranty to back a 
premium product. At a com¬ 
petitive price. Ask about 
our dealer support program. 



































































Bubbles on the S-100 Bus 

Part 1: The Hardware 

Build a fast-access 128K-byte bubble-memory board 
for your S-100 system 


Before beginning work on this ar¬ 
ticle, I checked back issues of BYTE 
for any previous articles on the sub¬ 
ject of bubble memories* It was a 
short list—the loneliest number of all* 
A* I. Halsema's "Bubble Memories: 
A Short Tutorial" (June 1979, page 
166) contains a lot of good informa¬ 
tion on how bubble memories work* 
There was an earlier mention of 


by Louis Wheeler 

bubble memory in BYTE. The July 
1977 issue contained an editorial by 
Carl Helmers, entitled "This 
Elephant Never Forgets " In it he dis¬ 
cussed the then-new Texas Instru¬ 
ments TBM0103 bubble-memory 
chip* The editorial wound up by call¬ 
ing for some "technologically enter¬ 
prising reader" to "purchase the early 
sample versions of the bubble mem¬ 


ory chips along with documentation, 
and design a homebrew computer in¬ 
terface which we can publish for the 
benefit of all BYTE readers" Ap¬ 
parently, no one ever answered the 
call. Perhaps that early version was 
either too expensive or the circuit re¬ 
quirements too complicated* Any¬ 
way, here's (perhaps) the article he 
requested. 

In part 1IH provide some basic in¬ 
formation on bubble memory in gen¬ 
eral. Using Intel's BPK 72 Bubble- 
Memory Prototype Kit (see photo 1), 
111 show you how to build a 128K- 
byte bubble-memory board for your 
S-lDO-bus system. Part 2 will cover the 
software testing and modifications 
necessary to realize the potential of 
the bubble-memory system* The 
completed project will function as 
either a floppy-disk replacement (or 
augmentation) or a cache memory. 

Since the 1979 article and 1977 
editorial were written, Texas Instru¬ 
ments has dropped out of the bub¬ 
ble-memory business* However, in 
1979 Intel introduced its first bubble- 
memory system and, fortunately, has 
kept the concept alive* The Intel 
Magnetics Inc* version, the 7110 
Megabit Bubble Memory, stores 
1,048,576 bits (128K bytes) of data and 
has a transfer rate of 100,000 bits per 





Photo 1; The Intel Magnetics Inc. BPK 72 Bubble-Memory Prototype Kit comes complete 
with a 4- by 4-inch PC board, all components, and extensive documentation. A simple inter¬ 
face and some software are all you need to build an S-100 disk emulator. 
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Want to hook IBM? 


Terminals. Personal Computers. 
ASCII devices. Hook them all into the 
IBM world with the new AVATAR™ 
PA1000 Protocol Converter. 

The PA1000 provides low-cost 
IBM 3278/2 terminal emulation and 
coaxial connection to an IBM 3274/ 
3276 cluster controller. Then, a single 
keystroke switches you back into the 
asynchronous world through an auxil¬ 
iary RS-232-C port to access other 
computer systems, public information 
services or copy a screen to a printer. 

Our microprocessor-based unit 
provides user-selectable rates up to 
9600 baud, terminal keyboard configu¬ 


rations, screen management and local 
or remote print functions. And, you can 
hook the PA1000 to a modem for 
remote dial-in access. 

Simple, economical access to the 
world of IBM, just when you thought 
there was no answer. At $995, getting 
hooked has never been so affordable. 
For more information on our AVATAR 
PA1000 Protocol Converter, contact 
3R Computers, 

18 Lyman St., 

Westboro,MA 01581. 

Or call us at 
(617)366-5300, 

TWX 710-390-0375. 



WAR 


Making IBM smarter since 1983. 

© 1983 RRR Computers, Inc. Avatar is a trademark of RRE Computers. Inc, 
IBM is a registered trademark pf international Business Machines Corp. 
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second (bps). That's a lot of data to 
store in one small component. It has 
more than 10 times the capacity and 
twice the speed of the earlier TI bub¬ 
ble memory. Although bubble mem¬ 
ories have been slow in coming for a 
number of reasons, including diffi¬ 
culties in fabrication and the cost of 
manufacture, it appears that they 
have finally arrived. 

What Will It Cost? 

Recently, several ads for disk- 
emulator, disk-simulator, and 
cache-memory systems have ap¬ 
peared in computer magazines. The 
prices of these systems range from 
$900 to several thousand dollars. 
Since March of 1983,1 have seen two 
ads for bubble-memory boards: one 
for the Apple and one for S-100 
systems. The Apple board, Bubdisk, 
from MPC Peripherals, lists at $875 
and was reviewed in the July 1983 
BYTE on page 226. When I called the 
company advertising the S-100 board, 
I was informed that lack of interest in 
the board had caused the company 


to discontinue marketing it. 

How do these prices compare with 
this project? The latest price I have for 
the Intel BPK 72 Bubble-Memory Pro¬ 
totype Kit is $550. The S-100 pro¬ 
totype board and other components 
will cost about $50. The approximate 
total cost of $600 compares favorably 
with the disk emulators and bubble- 
memory boards now available. 


The bubble-memory 
board is piggybacked 
onto the S-100 
wire-wrap board. 


Inside the Bubble 

Bubble-memory technology is a 
highly compact, reliable, nonvolatile 
storage medium. It is more properly 
called magnetic-bubble memory be¬ 
cause it stores data in the form of 
movable magnetic domains on a thin 
film of magnetic material divided into 
tiny magnets. The word "bubble" 
comes from the fact that viewed 
under a microscope these magnetic 


domains resemble tiny bubbles (Don 
Ho, take note). The bubbles are 
moved about under the influence of 
an external rotating magnetic field. 
The small internal magnets 
themselves do not rotate, only the 
magnetic field, which is created by 
phasing currents through two coils 
surrounding the film of magnetic 
material. This nonmechanical aspect 
of bubble memory is what makes it 
so reliable when compared to other 
high-capacity storage media such as 
the floppy disk. 

For many applications, bubble 
memories afford a number of advan¬ 
tages over both floppy disks and 
cache memories. Bubble memories 
are two to four times faster than 
floppy-disk drives. They are also 
many times more reliable because 
there are no heads to load and move 
or disks to turn and, therefore, 
nothing to wear out. A bubble-mem¬ 
ory system's compactness lets it easily 
fit inside a computer enclosure 
without the usual boxes and cables 
that can clutter up your desk. Both 
floppy disks and bubble memories 



Diskette 
Users ... 

When you’ve 
heard from 
all the 
animals in 
the diskette 
zoo,but you 
need fast 
delivery and 
high quality 
diskettes... 


Call Communications Electronics 

Diskette order desk 

800 - 521-4414 


In Canada 800-265-4828 




Choose your brand 
Choose your price 


Product Description 
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For more Information 
about this brand call: 


Wabash 
diskettes^ 
$1.29 each 

CE quvU. 
MMprtc* 
P»ri ■ p«i al» Lt| 


fill 

rat* 

mi 

FIU 

n*4 

FI 45 


?» 

IjH 

i« 


JHB 

2.40 

140 


800 - 323-9868 

imillnoi* iU JtHW 


Ultra 

diskettes 
$1.39 each 

Unri 

Ptal ■ 64 . dlth if, 

*1730 I H 

01761 Z.49 

01701 ) II 


»I« 3 10 

BOOCt 170 

*0153 139 

50*10 1.7B 

50015 1 70 

51441 1.30 

51410 t« 

01414 t 03 

53401 ?TV 

04140 3 43 

13410 J70 

4J4I0 270 

31 BO I 2 34 

KS&I 3.10 


408 - 728-7777 

itoo44rPf»*nr 5 Mn-4 pm FT 


CE.,.yourbest *ourca for diskette* Buy your dlsfcettMfromCE 
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A portable computer needs 
a portable surge suppressor. 

The PC Saver line cord. 




The beauty of your portable computer 
is that it goes everywhere you go. 

Unfortunately, it meets power 
line problems all along the way. 

In a recent PC Magazine cover 
story, it is estimated that 70-90% of all 
microcomputer malfunctions can be 
traced to power line problems. Prob¬ 
lems that are magnified with a port¬ 
able, since you never know what 
situation awaits you. 

With the PC Saver, power line 
problems are no problem. 

No matter where you plug in your 
portable computer, the PC Saver im¬ 
mediately acts to suppress surges, 
spikes and line noise. This prevents 
damage and allows your computer to 
function at its maximum efficiency. 


The PC Saver clips surges and 
spikes to a safe 133 Volts RMS/175 
Volts DC level in less than 50 nano 
seconds. An t' type filter attenuates 
common and transverse mode noise 
by a minimum of 20dB from 600 kHz 
to 30 mHz with a maximum attenua 
tion of 50dB. All the circuitry con 
forms to standards established by the 
IEEE {Institute of Electrical and Elec 
tronics Engineers) and UL (Underwri 
ters Laboratories). 

The PC Saver is as portable as 
your portable. 

The PC Saver is so light and compact 
it will fit right into your briefcase. 
We've put all the protective circuitry 
right into a power cord. To use, simply 
replace your factory supplied cord 
with the PC Saver line cord. 

Will PC Saver fit your computer? 
The chances are it will. Almost 
all portable computers, Compaq,™ 
Kaypro,™ Eagle,™ Corona,™ Hyperion,™ 
Columbia Data Systems,™ and others 
use the standard style power cord. 


Affordable 
protection 

$49.95 is a small 
investment for keeping 
your portable at top efficiency. 

You’ll find the PC Saver line cord 
at computer stores everywhere. 
Or order direct from Kensington 
Microware Ltd., 251 Park Avenue 
South, New York, N.Y. 10010, Phone: 
(212) 486-7707, Telex: 236200 KEN 
UR. For phone or mail orders please 
include $2.50 shipping and handling. 
New York State residents add sales tax. 
Visa and MasterCard accepted. 


KENSINGTON 
SSI MICROWARE 


© 19S3 Kensington Microwane Ltd 
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Why it's worth every nickel - 



Starting with a full 15-inch.screen, 
portrait or landscape. A 60-line 
display with vertical zoom. (You 
won’t find that anywhere else.) A 
hard-working keyboard with 
dozens of programmable keys. 

Then there’s the fully 
buffered peripheral port with 
separate, user-settable baud rate. 
AN SI-standard coding. Multiple 
page and window capability. 
Pause and Meta functions. Tilt- 
swivel or rack mounted frame. 
And dozens of other ergonomic 
features that have made the 
Ambassador a favorite among 


If you laid every nickel this 
terminal cost end to end, it would 
lead to a real bargain. 

Because if you’re the kind of 
professional who buys an Ann 
Arbor terminal, you put the em¬ 
phasis on what you get out of it. 
Not what it costs to get into it. 

The best way to explain that 
is by telling you about one of our 
best-selling terminals: the Ann 
Arbor Ambassador™. 

The Ambassador offers in¬ 
credible value for the money. 


value-minded professionals 
nationwide. 

Now that you know all that, 
take another look at the nickels 
on this page and ask yourself this: 

Is it really true that money 
can’t buy happiness? 

For more information about 
the Ambassador and our other 
fine terminals, write Ann Arbor 
Terminals, Inc. at 6175 Jackson 
Road, Ann Arbor, Michigan 48103. 
Or call us at 313/663-8000. You'll 
find it worthwhile. 


nnn arbor 

TERMINALS 

Once you’ve worked with them, you won’t work without them. 
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Figure 1: A block diagram of the BPK 72 Bubble-Memory Prototype Kit. 


offer nonvolatile storage, which isn't 
true with most of the cache-memory 
systems now on the market. Because 
cache-memory systems use standard 
RAM (random-access read/write 
memory) chips, when the power 
fails, the data is lost* To overcome this 
problem, some cache-memory sys¬ 
tems rely on bulky batteries that suf¬ 
fer the need for periodic replace¬ 
ment. Of course, all three storage sys¬ 
tems have advantages; a library of 
bubble memories is still too expen¬ 
sive for most of us, and although they 
are fast, nothing is faster than RAM. 

If you want to know more, obtain 
a copy of A Primer on Magnetic Bubble 
Memory from Intel, which is well 
worth reading. And even if you do 
not yet thoroughly understand 
bubble memory, don't let that stop 
you from enjoying this project. After 
all, learning is a major part of what 
building it yourself is all about. 

The Bubble-Memory Kit 

Bubble-memory chips and the re¬ 
quired support circuitry are quite 


complex. Not only are they complex, 
but sensitive, low-level signals and 
stringent layout requirements prob¬ 
ably preclude the use of wire-wrap 
techniques* However, thanks to Intel, 
the BPK 72 Bubble-Memory Proto¬ 
type Kit solves most of these design 


Intel Magnetics' 
prototyping kit 
includes ICs, resistors, 
capacitors, test 
hardware, and 
documentation. 


and construction problems. A word 
of caution, though: this is not a 
Heathkit-type kit* Rather, it is an 
evaluation kit intended for engineers. 
Therefore, the user's manual is heavy 
on theory and light on assembly 
instructions* 

The kit comes complete with a PC 
(printed-circuit) board, all resistors 
and capacitors, a test module, a sub- 
assembly to "reseed" the bubble 


memory (should this be necessary), 
and lots of documentation. Figure 1 
is a block diagram of the complete 
BPK 72 circuit. It lacks only an inter¬ 
face, clock, and power supply Add¬ 
ing these three items is not very dif¬ 
ficult, as you will see. The completed 
bubble-memory system illustrated in 
photo 2 is made up of the following 
active components: a single 128K- 
byte 7110 MBM (Megabit Bubble 
Memory), one transistor, and seven 
ICs (integrated circuits): one 7220 
BMC (Bubble-Memory Controller), 
one 7250 Coil Predriver, two 7254 
Quad Drive Transistor Packs, one 
7230 Current-Pulse Generator, one 
7242 FSA (Formatter/Sense Ampli¬ 
fier), and one IN75463 OR gate* 
The extensive documentation ac¬ 
companying the kit details the opera¬ 
tion of the 7110 MBM and the func¬ 
tion of each support component. 
Much of the documentation is 
oriented toward the design of a com¬ 
plete bubble-memory system, includ¬ 
ing PC-board layout. However, be¬ 
cause this project treats the BPK 72 
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Photo 2: The assembled BPK 71 with the 7110 
Megabit Bubble Memory installed. The seed 
module (bottom left) is used to restore miss¬ 
ing seed bubbles. The dummy module (bottom 
right), an electrical equivalent of the bubble- 
memory chip, is used for tests. 

kit as though it were a single compo¬ 
nent, we are primarily concerned 
with only the 7110 MBM and the 7220 
BMC. 

For the sake of completeness, the 
following is a brief description of how 
it works. The subject is covered 
thoroughly in the documentation ac¬ 
companying the kit. Refer to figure 1. 

Data flowing in and out of the 
bubble memory passes through the 
7242 FSA. Two channels connect the 
FSA with the 7110 bubble memory (ac¬ 
tually, the bubble memory is divided 
into two sections). The FSA amplifies 
the weak signals from the bubble 
memory and also masks out the 
defective or unused (spare) data loops 
according to the bit pattern stored in 
the hoot-loop registers. Although 320 
data loops are available, only 272 are 
actually used. The extra loops provide 
a greater production yield during the 
manufacturing process. This is a 
common practice in the manufacture 
of memory components. (Normally, 
users are usually unaware of it, and 
this is of little or no concern. 
However, this is not so with bubble 
memories, for even though the selec¬ 
tion process is done at the factory 
and recorded in the bubble memory, 
we have access to the boot-loop mask 


and can change it if necessary.) The 
FSA also performs automatic error 
detection and correction, a user- 
selected option that eliminates the 
need for things such as software 
checksums. 

From the FSA, the data is fed into 
a FIFO (first-in/first-out) buffer in the 
BMC. The FIFO buffer holds up to 40 
bytes of data. Its primary purpose is 
to alleviate timing differences among 
the user interface, the BMC, and the 
FSA. AH communication with the 
bubble memory occurs through the 
BMC, which is addressed as two I/O 
(input/output) ports. One port (hexa¬ 
decimal El in the schematic and soft¬ 
ware listings) is for command and 
status, and the other (E0) is for data 
transfer to/from the FIFO buffer. The 
command port has two functions: 
one to initiate BMC functions such as 
READ and WRITE and the other to 
set up a starting address to one of six 
parametric registers. 


I had no difficulty 
completing the 
assembly after 
studying the schematic 
and parts list. 


The parametric registers are akin to 
a disk's parameter block. They deter¬ 
mine the number of FSA channels to 
be used and block length (pages of 
64 bytes to be transferred); enable 
automatic error correction, DMA 
(direct memory access) operation (re¬ 
quires DMA controller), interrupt 
conditions, and data-transfer rate 
read); and select which bubble- 
memory chip to address in multibank 
systems and the starting page 
(64-byte record) address within the 
selected bubble memory. The setting 
up of the parametric registers is 
accomplished in the SNDREG sub¬ 
routine in the driver package to be 
discussed in part 2. Normally, bub¬ 
ble-memory read/write operations 
proceed as follows. The parametric 
registers are set up with the required 
information, then the desired func¬ 
tion (READ, WRITE, etc.) is selected 
by sending a BMC command. When 
the status indicates that the FIFO buf¬ 


fer is ready to receive data or has data 
waiting, data is then transferred 
to/from the FIFO buffer. 

Although I read all the literature 
very carefully, I still found it difficult 
to picture what is actually going on 
in the bubble memory. With 272 data 
loops, boot loops, seeds, input tracks, 
output tracks, and a lot more, it all 
became a bit confusing. I thus sim¬ 
plified things by looking at it this 
way: the 7110 chip has a capacity of 
1,048,576 bits. Changing bits to bytes, 
the storage capacity is exactly 131,072 
bytes (usually expressed as 128K 
bytes). The smallest block of data that 
can be accessed (read/written) is 64 
bytes, so what we really have is a 
device that can store 2048 (64-byte) 
physical records (Intel uses the word 
"page"). However, it is possible to ex¬ 
tend the block size in multiples of 64 
bytes, allowing us to effectively have 
records ranging from 128 bytes to 
131,072 bytes. Therefore, for systems 
employing a physical-record size of 
128 bytes (e.g., CP/M), the block size 
is two, with a total of 1024 records. 
For systems with a physical-record 
size of 256 bytes, the block size is 
four, and the number of records is 
correspondingly reduced to 512. 

Assembling the BPK 72 Kit 

Because the BPK 72 kit is intended 
for engineers, so, too, is the 
documentation. A fair knowledge of 
digital electronics and some previous 
experience in electronic kit building 
would be useful, as assembly instruc¬ 
tions are almost nonexistent. Basical¬ 
ly, the manual says that this kit in¬ 
cludes a printed-circuit board on 
which the components supplied are 
to be mounted. Assemble the board, 
referring to the assembly drawing, 
schematic, and parts list. Attach a 
suitable user interface as detailed in 
another section. And that's it. Al¬ 
though the BPK 71 Bubble Memory 
Prototype Kit User's Manual contains 
about 40 pages, a single paragraph 
covers actual assembly. The remain¬ 
der of the manual is taken up with 
interface requirements, operating in¬ 
formation, support components, and 
service information. 

However, the PC board is small, 4 
by 4 inches, with only eight ICs, one 
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TSK Electronics Corporation 
18005 Cortney Court 
City of industry, CA 91748 
(20} 810-1291 


See your local 

dealer, or call us for details 


Taxan monitors 
engineered for styles 
> and performance* 

Styled to compliment Apple, IBM and most other 
personal computers, and designed to fit in any office or home. 

&TAXAJY offers a complete line of monitors including 

green and amber, ultra-high resolution 
monochrome, plus medium and high 
resolution RGB monitors 

$~E9kXAI\f features the 410-80, 
80 column and RGB Card to 
interface with the Apple He. 

®Tax^l\l monitors 
st^nd alone 
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Versaform ..275 

Lifeboat C Compiler ..$285 

Microsoft C Compiler. $345 
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Prokey.$55 

Norton Utilities.. $55 

PC 11 Copy Program. $34 

Microsoft BASIC Compiler__ $285 

Howard Tax Preparer 83 _ $185 

Microsoft Flight Simulator.$38 

CP/M 86 for IBM PC.$49 
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WAREHOUSE SOFTWARE 
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transistor, and a few other com- 
portents, and i had no difficulty com¬ 
pleting the assembly after studying 
the schematic and parts list- If you 
have assembled one of the larger 
Heathkit kits, you should have no 
difficulty in assembling this small PC 
board. The only tools required are a 
low-wattage soldering iron, side cut¬ 
ters, a small Phillips screwdriver, and 
a magnifying glass to inspect for 
solder bridges. An ohmmeter and a 
10-MHz, or higher, oscilloscope will 
be needed for the preliminary testing 
discussed later. 

I suggest assembling the kit as fol¬ 
lows: 

1. Locate and mount all the IC 
sockets. The 7110 bubble-memory 
socket must be oriented with the 
two Phillips-head screws on the 
side of the card opposite the 
edge-connector pins (toward the 
top in photo 2), 

2. Install the transistor 

3. Install all the resistors and diodes. 
The locations are marked on the 
PC board, and the values are in¬ 
dicated on the schematic and parts 
list. 

4. Similarly, install all the capacitors. 

5. To complete the assembly, install 
all the ICs except the 7110 bubble- 
memory element itself; install the 
dummy module instead. Prelim¬ 
inary testing requires this dummy 
module. 

The S-100 Interface 

Before we can test the bubble- 
memory system, we will need an in¬ 
terface, a dock, and a power supply. 
The interface requirements of the kit 
are such that we can look at it as 
though it were a single component. 
The 44-pin edge connector, the PI 
block in the schematic {figure 2), then 
represents the bubble memory and 
all the associated support circuitry- 
The rest of the process is really quite 
simple. The address-decoder circuit 
(ICs 2 and 4) consists of two 8205 
(74LS138) 3- to 8-line decoders. As 
wired, the port addresses are hexa¬ 
decimal EO and El; however, this can 
easily be changed by selecting other 
output pins on one or both of the 
decoder ICs. ICs 8 and 9 split the 


MAKING 
THE TOUGH 
DECISIONS 

Iff It 

A budget-management 
report from United Way 

At United Way t 
volunteers carefully review 
the budgets, operating 
patterns and track record 
of agencies asking to 
become part of the United 
Way organization. 

They scrutinize the 
various functions performed 
by the agency look at the 
kinds of people it helps, 
and evaluate its success 
in delivering its services. 

But what happens when 
a new service agency wants 
to become a United Way 
organization—especially 
when there may be two or 
more equally qualified 
organizations equally in 
need of United Way 
support? Who chooses? 

And on what basis? 

The answer to this 
question is often complex. 
And sometimes it can be 
an agonizing decision 
to admit one agency instead 
of another. 

The people decide 

But the bottom line is 
that volunteers do make the 
decisions after carefully 
weighing all the pros and 
cons. It’s sometimes a hard 
process, but it's as fair 
as we know how to make it. 

Volunteers work free of 
charge doing everything 
from collecting money to 
deciding how it will be used, 
so administrative costs 
are kept low. 

And that's how 
United Way works so well. 
And why 


United Way 
Thanks to you it works. 

For all oF us. 

B A Public Service of Thin Magani-E A The Advertising Council 
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Figure 2: A schematic of an S-100 interface and dock circuit for the BPK 72. The kit is used as though it were a single component. Only 
the edge connector is shown in this figure. The schematic placement of the edge-connector pins matches that of the actual physical component. 
The completed project functions as either a disk emulator or a cache memory system . 
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multiplexed data bus into separate in¬ 
put and output buses according to 
S-10G conventions. 

The 4-MHz clock circuit, ICs 1 and 
3 (oscillator/divider, respectively), is 
the circuit suggested in the applica¬ 
tion note supplied with the kit. It 
should be constructed with care, 
keeping the leads as short as possible. 
Note that the crystal is an 8-MHz 
series-resonant type, 0.1 percent 
tolerance, and should be a high-qual¬ 
ity component. The clock frequency 
must be stable and within the narrow 
range of 3.996 to 4,004 MHz to assure 
that the bubble-memory rotational- 
field specification is met. This is more 
stringent than many digital-drcuit 
docks. The application note also calls 
for the use of a 74H04 inverter (IC1). 
Unable to obtain a 74H04, I tried a 
74LS04, which did not work and 
resulted in a large number of read/ 
write errors, plus an occasional tim¬ 
ing error. However, when I sub¬ 
stituted a 7404, everything worked 
well. 

Several signals appearing on the 
BPK 72 edge connector (table 1) are 
not used in this proj ect. Some of 
these signals, 7242 CS for example, 
are intended for use in systems 
employing more than one 7110 bubble 
memory. Others are intended for 
special applications. Two of these, 
DACK and DRQ, are for use in 
systems employing DMA. In small 
single-user systems such as mine, 
there is little or no advantage to using 
DMA (considering the added cost 
and complexity). If, on the other 
hand, you want to use the bubble 
memory for real-time data acquisi¬ 
tion, DMA would become a necessi¬ 
ty. As for interrupts, floppy-disk 
operating systems generally disable 
interrupts during disk-access opera¬ 
tions. Therefore, no provision has 
been made for them. The software 
presented here also disables inter¬ 
rupts during read/write operations. If 
you want to use the interrupt system, 
it will be necessary to add an open- 
coil ector-type i nverter, su ch as a 
74LS05, connected between pin N of 
the edge connector and one of the 
S-100-bus interrupt lines. 

It migh t appear that the 
RE5ET.OUT signal, pin H, should be 


Pin 

Signal 

Description 

Number 

Name 


1 

GND 

Ground (one of five). 

2 

— 

Not used. 

3 

— 

Not used. 

4 

CLK 

Clock input for BMC and FSAs. Frequency should be 

4.000 MHz +/- 0.1 percent with a duty cycle of 50 
percent +/- 1 percent to assure that the bubble- 
memory rotational-field specifications are met 

5 

— 

Not used. 

6 

— 

Not used. 

7 

ERR.FLG 

A signal generated by the FSA to inform the BMC of an 
error condition. Used in multi bank systems. 

S 

WAIT 

A bidirectional signal used in systems with multiple 

BMC$ f allowing them to inform each other of an error 
condition. 

9 

BUS.RD 

Input/output mode signal used between BMC and FSA. 

10 

A0 

An address bit that selects which BMC register is 
involved if AO is a '1" the command, status, or register 
address counter is selected, if AD is a w 0" the parametric 
registers are being addressed. 

11 

DO 

Bidirectional data bus carrying data between the user's 
system and the BMC. 

12 

D1 

Data bus. 

13 

D2 

Data bus. 

14 

D3 

Data bus. 

15 

D4 

Data bus 

16 

D5 

Data bus. 

17 

D6 

Data bus. 

18 

D7 

Data bus. 

19 

D8 

Parity bit for the data bus. The BMC checks D8 for odd 
parity coming from the user's system and generates odd 
parity for data transferred from the bubble memory. 

20 

—■ 

Not used. 

21 

— 

Not used. 

22 

GND 

Ground. 

A 

GND 

Ground. 

B 

+ 12V 

+ 12-volt supply {one of two). 

C 

ENABLE. B 

The same as ENABLEA a signal used to select the 

7230 CurrenLPulse Generator and the 7250 Coil 

Predriver. Not used. 

O 

SELECTOUT 

Used in multi bank systems to select the next 7240 FSA 
in the FSA daisy chain. 

E 

7242 CS 

Used in multibank systems as the chip-select signal for 

FSA bank select. In single-bank systems, it should be 
tied low. 

F 

+ 5V 

+ 5-volt supply. 

H 

RESETOUT 

Initiates the Reset sequence to the BMC and support 
circuitry. After a Reset sequence is completed, the next 

SMC command must be an INITIALIZE or ABORT 



followed by an MBM PURGE command. 

J 

RD 

Input signal to indicate to the BMC that the user wishes 



to read one of the user-accessible registers. 

K 

WR 

Input signal to indicate to the BMC that the user wishes 
to write to one of the user-accessible registers. 

L 

DACK 

DMA acknowledge signal; indicates to the BMC that the 
next memory cycle is available for data transfer. If not 
used, it must be pulled up to with a S.IK-ohm 

resistor 

M 

□RQ 

The data-transfer request signal; it indicates to the user 
system that the BMC is ready to transfer 1 byte of data 
to/from the user system when in the DMA mode; 
otherwise, it indicates that 22 bytes can be transferred. 

N 

INT 

Interrupt line from the BMC to the user system. It 
indicates a change in the BMC status and requires 
service. 

P 

GND 

Ground. 

R through W 

— 

Not used. 

X 

+ 12V 

+ 12-volt supply. 

Y 

7220 CS 

The BMC chip-seiect signal. Except during DMA 
operations, a hiqh disables the BMC. When disabled, 
only RESETOUT affects the BMC, 

Z 

GND 

Ground. 

Table 1: Pin locations and signals for the bubble-memory card. Note the missing letters 

in the Pin Number column. This is the standard numbering sequence for 44-pin cards , 

Many of the signals are not used in this S-100 bubble-memory project. 
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Figure 4: Tin's top view of the DIP header wiring diagram includes all the resistors and 
capacitors (except power-supply bypass capacitors) shown in the figure 2 schematic. All resistors 
are 1/4 watt. 


tied to the computer's Re set line. This 
is not the case. The RESET.OUT 
signal is an output signal from the 
on-board power-fail circuit, and, 
therefore, it should be left floating. To 
tie it directly to the computer's Reset 
line causes the on-board power-fail 
circuit to malfunction. Proper opera¬ 
tion of the power-fail circuit is essen¬ 
tial to the bubble memory's retention 
of data should the power fail and 
during the normal power-down se¬ 
quence. It provides for an orderly 


shutdown of the bubble-memory 
system. 

Parts Layout 

Physical placement of the BPK 72 
circuit board and interface com¬ 
ponents, figure 3, is designed to mini¬ 
mize the length of the signal lines. 
Looking at the component side of the 
S-100 wire-wrap board, most of the 
S-100-bus signals appear on the right- 
hand side of the signal pins. 
Therefore, to keep signal lines short. 


the S-100 interface circuit was located 
on the right and the BPK 72 PC card 
on the left. For the same reason, 
74LS244 bus buffers (ICs 7, 8, and 9) 
were located at the bottom of the 
board closest to the signal pins. 
Because the oscillator has no off- 
board connections, it was located at 
the top of the S-100 board. All 
resistors and capacitors, except 
bypass capacitors, are mounted on a 
DIP (dual-inline package) header 
(figure 4). 

S-100 Board Construction 

The BPK 72 PC card is piggybacked 
onto the S-100 wire-wrap board 
(photo 3). To prevent shorting out of 
the foil side, I used a Vector Elec¬ 
tronics wire-wrap board without foil 
pads or bus lines (VC8801-1). The 
44-pin edge connector for the bubble- 
memory card presented the greatest 
problem in construction. I was 
unable to locate an edge connector 
with wire-wrap pins long enough to 
be bent at right angles, pass through 
the holes in the S-100 wire-wrap 
board, and still have sufficient length 
to accommodate two layers of wire- 
wrap. I solved the problem by using 
an edge connector with solder tails 
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How to make your Apple run 

3 V 2 times faster. 



and watch your Apple® II or n Plus tafee off. 


Imagine running VisEalc® DB Masterf Applesoft, Apple Fortran or Pascal without long delays. 
With the Titan Accelerator 1, your Apple II or D Plus runs these programs a true 3V% times faster. The 
Accelerator II also runs your Franklin, Basis and other Apple II compatibles 3 l A times faster. This 
faster computer response time means less waiting for you and an increase in your productivity. 

This Titan exclusive has its own fast 6502 processor, 64K of high-speed memory and built-in 
fast language card. It is transparent to your software and is hardware compatible with most standard 
peripherals. And you can turn if off from the keyboard to run your Apple at regular speed. 

Find out how to run faster and increase your productivity without breathing hard. For informa¬ 
tion on the Accelerator II and other Titan microcomputer products, see your computer dealer or 
contact; Titan Technologies, Inc., PO. Box 8050, 3990 \forsity Dr., Ann Arbor, MI 48107; Telephone 
(313) 662-8542. 



ra Titan 

- TECHNOLOGIES, INC. 

FOnu^ntY Systems C* Michigan 


Attention dealers. Ask us about our special demonstrator unit offer. 

Sales and marketing by The MARKETING RESOURCE GROUP, Costa Mesa, CA. 

Apple is a registered trademark of Apple Computer, Inc. VisiCak is a registered trademark of VisiCorp, Inc. DB Master is a registered trademark of Stoneware, Inc 
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Photo 3: The completed S-100 bubble-memory board's component side with the BPK 72 in¬ 
stalled (see figure 4 for the parts layout). 




u 


V 

VECTOR ELECTRONICS 
WRAP POST (T46-2-9) 



BEND TO FIT 





Figure 5: A detailed view of the edge-connector fabrication using wire-wrap posts. Alternatively 
the wiring could be brought up th rough the S-100 plug-board holes. See the text for details , 


and then bending wire-wrap posts 
(Vector Electronics T46-2-9), inserting 
them in the plug-board holes and 
soldering them to the solder tails on 
the edge connector, as shown in 
figure 5. Alternatively, an edge con¬ 
nector with wire-wrap pins can be 
used by passing the wires up 
through the holes in the S-1G0 wire- 
wrap board. I chose the first method, 
and the results are not as neat as I 
would have liked. 


The 44-pin edge connector and all 
the IC sockets were attached to the 
S-100 wire-wrap board using one of 
the super glues. This type of ad¬ 
hesive has the advantage of being 
quick-setting and is strong enough 
for the task, yet it can be broken loose 
with moderate pressure applied with 
a screwdriver, in case of erTor or a 
change in design. 

In order to provide additional 
mechanical stability for the BPK 72 


card, I secured it to the S-100 board 
as follows: looking at the component 
side of the BPK 72 card positioned 
with the pins at the bottom, a small 
hole is in the clear area at the top left- 
hand corner. I enlarged the hole and 
drilled a matching hole in the S-1D0 
wire-wrap board. After inserting the 
BPK 72 card in the edge connector, I 
secured the card to the S-100 board 
using a 6-32 screw and two nuts, with 
one nut between the two boards to 
serve as a spacer. 

The power supply presented no 
special problems. The use of a heat 
sink for the two regulators is op¬ 
tional. I used red, yellow, and green 
insulated wire to indicate +5 volts 
(V), +12 V, and ground (GND), 
respectively, and white for signals 
(see photo 4). It makes tracing the 
wiring a little easier. Only two bypass 
capacitors are shown in the schem¬ 
atic, but more may be required, as 
discussed later. If your computer's 
power supply is small and/or heavi¬ 
ly loaded, you may find it necessary 
to increase the value of the two 
33-microfarad (pF) capacitors, as it is 
essential for correct operation of the 
power-fail circuit that the supply 
voltages not drop at too rapid a rate 
when either the computer is turned 
off or the power fails. 

Preliminary Testing 

Before installing the BPK 72 card in 
the edge connector or any of the in¬ 
terface ICs, install the S-100 board in 
the computer (an extender board is 
useful in making the following 
checks). Using an oscilloscope, check 
the output of the + 5- and + 12-V reg¬ 
ulators for the correct voltage and any 
sign of noise. Also check for +5 V on 
edge-connector pins 8, F, and L, and 
+ 12 V on pins B and X. Remove the 
S-100 board from the computer and 
use an ohmmeter to check the edge- 
connector pins 1, 22, A, E, F, and Z 
for ground. 

Next, install all the ICs—but not the 
BPK 72 card yet. Reinstall the S-100 
board in the computer and then 
check the power-supply voltages 
again. If any noise is evident, bypass 
capacitors should be added to clean 
things up. Try 0.1 or 0.01 pF f if 
needed. 
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How to make your IBM run 
2 V 2 to 4 times faster. 



Just plug in the Accelerator PC™ 
and watch your IBM* PC or XT take off. 


Yes, Titans done it again. The innovators who speeded up the Apple^ now bring similar per- 
formance advantages to IBM users. Imagine running Lotus " 0 1-2-3™, VisiCalc®, or Multiplan™ 
without long delays. With the Titan Accelerator PC, your IBM PC or XT can run all your software 
faster Data bases, word processors, spreadsheets, graphics, and much more will speed up by a 
factor of 2V2 to 4 (average around 3). 

The Accelerator PC has a 10 MHz 8086 processor and 128K of high-speed RAM, expand¬ 
able to 640K with the memory upgrade piggyback option. It's compatible with your present 
hardware and software, and designed to be ready for future enhancements. 

Get your work done in a third of the usual time. 

See your computer dealer today or contact: Titan 
Technologies, Inc., HO. Box 8050, Ann Arbor, Ml 
48107; Telephone (313) 662-8542. 

FORMERLY SATURN SYSTEMS OF MICHIGAN 



Sales and Marketing by The MARKETING RESOURCE GROUP, Fountain Valley, CA. 

IBM is a registered trademark of International Business Machines Corporation Lotus and 1-2-3 are trademarks of Lotus Development 
Corporation. Multiplan is a trademark of Microsoft Corporation. Apple is a registered trademark of Apple Computer Inc, VisiCaic is a 
registered trademark of VlsiCorp, Inc, Accelerator PC is a trademark of Titan Technologies, Inc. 
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Photo 4: The wiring side of the S-100 bubble-memory board . The following color code allies: 
red = +5 volts, yellow = +22 volts, green = ground, and white = signal 


Using a 10-MHz, or higher, band¬ 
width oscilloscope, observe the 
8-MHz oscillator output, pin 6 of IC1. 
The signal should be a reasonably 
dean square wave. If a frequency 
counter is available, measure the fre¬ 
quency; it should be between 7.992 
and 8.008 MHz. Next, observe the 
clock signal on pin 4 of the edge con¬ 
nector. Without a load, some ringing 
may be evident; the frequency 
should be one-half the oscillator 
frequency. 

If you haven't already done so, in¬ 
stall the dummy module in the 7110 
bubble-memory socket. The dummy 
module is an electrical equivalent of 
the 7110 bubble memory. It is intend¬ 
ed to prevent accidental burnout of 
the 7110 bubble-memory chip during 
testing. Like the bubble-memory chip 
itself, it is keyed and can be installed 
only one way; the resistors should be 
visible once it is in place, A table of 
pin-to-pin resistances is in the users 
manual to check the module. 

Turn off the power and insert the 
BPK 72 card in the edge connector 
and the S-100 board in the computer. 
At this point, a series of tests detailed 
in an application note (AP-119 sup¬ 
plied with the kit) should be con¬ 
ducted. The first test ascertains 
whether the power-fail circuit is func- 
tioning corr ectly by observing the 
RESET.OUT signal, pin 2 of the 7220 
BMC. If there's a problem, you 
should not proceed with the remain¬ 


ing tests until the problem has been 
corrected. 

The remaining tests call for the use 
of a program to condition the 7220 
BMC and to determine its status. The 
software presented in the application 
note is written in 8088/8086 assembly 
language. However, the micropro¬ 
cessor I used is a 280, and con¬ 
siderable differences exist between 
the two assembly languages. Rather 
than spend time translating routines 
that would only be used for the tests 


A seed is a permanent 
bubble from which 
other bubbles are 
generated to represent 
binary ones. 


and then discarded, I decided to use 
BASIC INP and OUT commands. 
The idea worked just fine. In fact, I 
found that all bubble-memory opera¬ 
tions can be performed using BASIC, 
except the actual transfer of data 
to/from the bubble memory. The 
reason that data cannot be trans¬ 
ferred is that a BASIC interpreter is 
just not fast enough to keep up with 
a data-transfer rate of 100,000 bps, 
and this results in timing errors. The 
BASIC program in listing 1 is a col¬ 
lection of subroutines that I used for 
these tests. All that is required to use 
the program is to change the series 


of GOSUBs (lines 1070 through 1100) 
to select the desired functions for 
each test. Details of the tests 
themselves, along with the expected 
results, are spelled out in the applica¬ 
tion note, so I won't repeat them 
here. 

All the BASIC programs presented 
in this article were written for 
Micropolis BASIC, which uses a 
slightly different form of INP and 
OUT commands. The following ex¬ 
amples demonstrate how the instruc¬ 
tions appear in Micropolis BASIC 
along with the more general form 
used in other BASICs (assume "P" is 
the I/O port to be addressed and "D" 
is the data to be written/read): 

Micropolis BASIC Other BASICs 

OUT(P)=D OUT P,D 

D=IN(P) D=INP(P) 

Non-Micropolis BASIC users will 
have to revise the programs accord¬ 
ingly. 

The last three tests in the sales call 
for a program to cause certain signals 
to be generated. This can also be ac¬ 
complished using the simple BASIC 
program in listing 2. The signal wave¬ 
forms (as shown in the application 
note) are to be observed on various 
pins of the 7110 bubble-memory 
socket, which presented a problem 
because the solder side of the BPK 72 
card is inaccessible when mounted 
on the S-100 board. Fortunately, all 
the test points can be found on the 
face of the dummy module. Location 
of the test points is easily determined 
from the schematic of the dummy 
module found in the users manual. 

Final Testing 

After successfully completing the 
preliminary tests, the next step is to 
install the 7110 bubble-memory chip. 
Power down and remove the dummy 
module, then install the 7110 bubble- 
memory chip. When p ower is reap- 
plied, again monitor the RESET.OUT 
signal on pin 2 of the 7220 BMC. It 
should perform exactly as it did with 
the dummy module installed. 

Before placing the bubble-memory 
system in operation, one final test is 
to be performed. Again using the test 
program in listing 1, load (write) the 


378 January 1984 © BYTE Publications Inc, 












Listing 1: A collection of BASIC subroutines for preliminary testing of the BPK 72 Bubble- 
Memory Prototype Kit. The GOSUBs (lines 1070 through 1100) must be changed for each test. 

1000 REN ====*; BPK—72 TEST ======——=”==” 

1010 REN 

1026 D-224 * REN Data Port addr ess 

1036 S-225 :REM Status Port address 

1048 REM - 

1830 UOSUB 1130 : REM Ulr i te parametr i c registers- 
I960 GOSUB 1200 ;REM Display status. 

1070 REM 

1088 REM Insert, additional GOSUB's to select the 
1G90 REM desired function and function order. 

1108 REM 
1110 STOPS END 

1120 REM - 

1 130 REM --WRITE REGISTERS 

1140 REM --- 

1130 OUT<S>—li :REM Select 'B' register. 

1160 DflTR 01,10,08,00,08 

1170 FOR 1^1 TO 5s READ Dls 0UT<D>=D1: NEXT I 
1180 RETURN 

1190 REM --- 

12S0 REM-— DISPLAY STATUS l IN HEX 2 

1210 REM --——-----— 

1220 SO- X N C 5 > i REM I nput status„ 

1230 GOSUB 1270 

1240 PRINT 11 STATUS ~ 11 ;CHARS < S1 > 1 CHART<S2> 

1256 RETURN 

1260 REM-CONNER DEC TO HEX 

1276 SI — INT <£6/16> +48 
1236 IF SI>57 THEN Sl«Sl+7 
1290 52-<50 AND 15)+48 
1306 IF £2>57 THEN 52=52+7 
1316 RETURN 

1320 REM - 

1330 REM-WRITE 7220 FIFO 

1340 REM ---- 

135© FOR N-i TO 40: OUT<D>-Ns NEXT N 
136© RETURN 

1370 REM ----- 

1330 REM -- READ 722© FIFO 

1330 REM --- 

1480 FOR I^l TO 42 

1416 50=IN<D) *REM Get a bste from FIFO 
1420 GOSUB 1276 :REM Convert to Hex 
1430 PRINT CHARS< 51 > ;CHAR'$<S2) * 11 M ; 

1440 NEXT I 
1450 PRINT 
1466 RETURN 

1470 REM ------ 

1480 REM - 7220 CONTROLLER COMMANDS 

1430 REM --- 

1500 INPUT "ENTER COMMAND <IN HEKH M ; C$ 

1510 C-0i IF LEN<C*><>2 THEN STOP 
1520 T- ASC < LEFT $ < G$ .* i > > - GOSUB 1566 
1530 CO* 16 

1540 T=RSC < RIGHT$< Of >1> > s GOSUB 1568 

1550 RETURN 

1560 IF T~>48 AND T<=5? THEN C-C+aT AND 15> 

1570 IF T=>65 AND T<=70 THEN OC+<<T AND 15)+9) 

1530 RETURN 


Listing 2: A simple BASIC program to generate the signals required for testing the BPK 72. 

1000 REM COIL DRIUE SIGNAL GENERATOR 

1010 REM 

1620 D-224 m REM Data Por t addr ess 
Listing 2 continued on page 580 



Exclusive six-function card 
expands workspace, 
increases speed, and boosts 
memory up to 576K. 

The TITAN 0,1 is the only expansion 
card that gives your IBM PC or XT 
both hard disk SASI interface and a 
parallel printer port. This advanced 
package also includes a pair of 
RS-232C serial ports, real-time clock/ 
calendar with battery back-up, plus a 
choice of memory expansions. And 
everything slips into a single slot! 



Pick a TITAN with parity-checked 
dynamic RAM from 64K to 576K 
Each comes ready to run, complete 
with four super software selections 
PSEUDO-DISK™ makes the RAM act 
like an exceptionally fast disk drive. 
PSEUDO-PRINT™ print spooler lets 
your computer calculate while the 
printer is running WHATIME™ keeps 
track of date and time so you dorit 
have to enter them at each system 
restart, HARDISK™ makes a 10MB 
Winchester addition plug-in easy. 
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WICAT System 140 



• Motorola 68000 

• 512KB memory 

• 10MB Winchester 

• 616KB floppy 

• MCS Operating System 

• LaW e $ 7 g 50 

A powerful but low-cost 
single-user multitasking 
computer, the WICAT 140 is 
an excellent general-purpose 
system especially suited for 
heavy calculation. 

FOR WICAT USBIS 

now available^ 

• LEX68™ word processing, 
works with all terminals 
(available in 8 languages) 

• cSTAT™ full statistical tools 
for researchers 

• cACCOUNT™ accounting 
software (GL, AR, AP, PR, 
OE), no programming 
needed to tailor system 

• TOTAUCARE™ complete 
medical office system 

Call or write for our 
newsletter describing 
software and hardware 
available through Concurrent 


Concurrent 

1fl70 Madi son Road Cincinnati. Ohio 452Q6 

(513) 281-2000 * TELEX 701492 

LEX68 is a trademark of ACE 

Microsystems, Ltd : CSTAT cACCOUNT, 

iritergral, and MenuSystem are 

trademarks of Concurrent Corporation J__L 


Listing 2 continued: 

1030 S=225 £ REM Status Por i- 

1040 REM-- 

1650 INPUT "GENERATE RERD OR WRITE SIGNRLS <UxR>; ”JC* 
i066 OUT < S>-25: OUT < 3 > -30: OUT < S >-29 i REM CI& ar 7220 

1870 REM —*-■- 

,1030 REM-WRITE REGISTERS 

1090 REM ----— 

1106 OUT£35—11 'REM Select realater- 

1165 RESTORE 

til© DATA 01,16,08 ,m, 00 

1120 FOR 1=1 TO 5: RERD Dl= 0UTCD>-D1: NEXT I 

1130 REM-—- 

1140 IF C#- 1> W U GOTO 123© 

115© REM ------- 

1160 REM-GENERATE RERD SIGNfiL 

1170 REM ---*-—- 

1130 QUT<S>-13 sREM Send read command <12 Hex> 

1196 K=IN<D> 

1260 IF (IH(S) RHD 32 > = 0 GOTO 1190 
1210 GOTO 1130 

1220 REM -- 

1230 REM —- GENERATE WRITE SIGNAL 

1240 REM ----- 

1250 0UT<S>-t3 £ REM Send write command <13 He*5 

1260 OUT<D>=255 

1270 IF <IN<S> RND 123> <> 0 GOTO 1260 
1306 GOTO 1106 


parametric registers and display the 
status* You should obtain a status of 
40 hexadecimal, indicating that 
operation is complete. The test pro¬ 
gram can then be modified by chang¬ 
ing the DATA statement and 
GOSUBs to permit checking the 
seeds, as described in the application 
note. A seed is a permanent bubble 
in the magnetic-bubble memory, 
from which other bubbles are gen¬ 
erated to represent binary ones* 
Checking the seeds also checks the 
boot loop written into the bubble 
memory at the factory and listed on 
top of the 7110 bubble-memory chip. 
As I explained earlier, the boot loop 
maps defective and unused data 
loops. Should there be an error in the 
boot loot, a simple procedure in the 
users manual shows how to rewrite 
it. If one of the seeds is missing, 
things become a bit more compli¬ 
cated. Missing seeds can be restored, 
but a special hardware subassembly, 
supplied with the kit, must be used* 
This procedure is also explained in 
the users manual. I did not experi¬ 
ence any difficulty with either the 
boot loop or the seeds. 

Next Month 

This concludes part 1 of this article. 
Next month, well go beyond the con¬ 


struction and preliminary testing in¬ 
to the software requirements needed 
to make the magnetic-bubble-mem¬ 
ory board work with Micropolis 
MDOS and CP/M.* 

[Editor's Note: As this article went to press , 
Intel announced a change in the configura¬ 
tion of its BPK 72 Bubble-Memory Prototype 
Kit. Now labeled the BPK 72A, this kit 
comes assembled and tested , but you still must 
add an edge connector , an S-100 bus inter¬ 
face, and pouter-supply circuitry as described 
here. A different testing procedure is required , 
but it, too , is documented in the new kit. The 
current chip uses a socketed leadless package, 
but a chip with leads (no socket) and clock 
should be available in January. 

The BPK 72A kit is available for use in three 
temperature ranges: Standard, BPK 72A-1 
(0-75° C), Commercial/, BPK 72A-4 
(10-55*0, and Military , BPK 72A-5 f 
(-2-+85°C). As a promotional item , Intel 
is offering the Commercial kit for $199 
through any local Intel distributor. If your 
computer environment holds within the 
50-l31°F temperature range, the Commercial 
kit could provide 128K bytes of nonvolatile 
memory at considerable swings.] 


Louis Wheeler is a retired federal government 
employee. He spent 14 years as a programmer, 
teacher, and manager of minicomputer systems. His 
special interest is data processing in which he has 
an associate degree. He can be contacted at 1323 
Tamera Dr, Oceana, CA 93445. 
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WHY PAY MORE FOR LESS? 





* mi ikm * 








. . 


Totally Corvus Compatible 


Over 20 Host Adapters Available 


S-100 

Apple II, III 


IBM P.C. 

North Star 

• 

Altos 

Victor 


DEC 

TRS-80 Models 1, 11,111 

• 

Osborne 

Zenith Z89/90/100 


Xerox 820 

Texas Instruments 


Atari 800 

NEC PC-8000 

• 


Plus Many More 


Up to 60% More Useable Storage 

Using Run Length Limited Coding 
8, 16, 25, 35, and 51 Megabytes/Drive of 
useable storage capacity (up to 4 drives 
per controller for a total of 204 Mega¬ 
bytes.) 


a Local Area Network 
Omninet™ Compatible 
Multiplexer 
Up to 64 users 
Integral Removable Back-Up 
Optional 32 Megabtye Removable Tape 
Cartridge 
High Reliability 

Error Correction Code and Off-Line 
Diagnostics. 

Comprehensive Display 
Dynamic display of the Drive, Status, 
Track, Head, Sector and much more 
High Performance 

50% Faster data transfer Rate 7.5 Mega¬ 
bits/Second 

Large 16K Byte Data Buffer 


Major Pricing Break-through, starting at $1,995. 

Visit your local dealer for complete information or call or write. Dealer inquiries welcome. 


Sunol Systems, 1072 Serpentine Lane, P.O. Box 1777, Pleasanton, CA, 94566, (415) 484-3322. 


Initmalitmil Diilributors: 

KDHG KONG: Convergent Microsystems CANADA: McKenzie Brown Ltd BELGIUM: Ditex Oil fusion 

Uni I 713 Hun gii urn Com Clr 267 Richmond St West Roe Gnsar 46 

™ A Ma Tau Wei Rd Toronio. Ontario M5V1W9 1070 Brussels 

Kowloon. Hong Kong Telephone. (416) 593-6880 telephone. 524-01-53 

telephone. (3) 636397 


Apple is a registered trademark of Apple Computers Inc.: IBM is a registered trade mark of Inter¬ 
nationa I Business Machines Corp Xerox is a registered trademark and Xerox 320-11 are ifade 
marks ot the Xerox Corp Atari is a registered trademark and Atari 800 is a If ad m ark ol Aiari 
Inc 0s home is a I rad e mark ol the Osborne Corp. North Star is a trademark of North Siar Com¬ 
puters Inc Corvus Systems and Omninei are trademarks ot Corves Systems Inc 


Circle 340 on Inquiry card. 
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COMPUT 



TERMINALS 

910.3519,00 

910 Plus.$599,00 

914. $569.00 

924 . $689.00 

925 . ..$739 00 

950. $929.00 

970...£1039 00 

COMPUTERS 

Teleport Portable.CALL 

QOOA. $1099 0Q 

802 .$2699 00 

803 .$1949.00 

S02H. 54695.00 

806/20.$4999 00 

816/40. $9199 00 

1602 .S3399 00 

1 603. CALL 


© TeleVideo 




Spirit XL Pdriable $3999 00 

1IE1. $1369 00 

I IE-2.$1649 00 

HE 3. $2399 00 

ME 4 $3199 00 

PC E ..$1579 00 

PC-1..$2399 00 

PC'2. $2799,00 

PC XL.$3599 00 

1620. $3599,00 

1630 .$5499 00 

1640 .$6499.00 

Cyma Software .. CALL 


©SANYO 

MBC-550 PC....CALL 

MBC 555 PC.CALL 

MBC1100 .. $1599 00 

MBC 1150.$2099 00 

MBC 1200 ....$1999.00 

MBC 1250 . $2399.00 

FDD 3200-320K Drive .$399 00 

FDD 64O0-64K Drive .5499.00 

PH 5500 Printer.S699 00 

MONITORS 



‘ MODEMS' 

ANCHOR 


AMDEK 


Mark 1 (HS-232). 

$79.00 

300 Green. 

$149 00 

Mark It (Atari). 

$79 00 

300 Amber.. 

$159 OO 

Mark Ifl {Tl 99] , 

S109 00 

310 Amber , . . 

SI 69 00 

Mark IV (CBM PET) 

SI 25 00 

Color 1 ..., 

,5279 00 

Mark V (Osborne). 

$95.00 

Color 1 Plus 

$299 00 

Mark VI (IBM PC) 

$169.00 

Color 2.. 

S399 00 

Mark Vil (Auto Ans/Auio Dial] 

-. 3119 DO 

Color 2 Plus . 

$419 00 

Mark XII (1 200 Baud).. 

$299.00 

Color 3. 

$349.00 

TR 8 80 Color Computer 

$99 00 

Color 4 ....... 

$699.00 

9 VoJf Power Supply . 

.$9 00 

BMC 


HAYES 


12 Green... 

.. $79.99 

Smartmodem 300 . 

$219.00 

12” Green HI RES. 

$119.99 

Smertmodem 1200 

$509 00 

9191-13 Color... 

$249.99 

Smartmodem 1 200B . . . 

S459.0O 


GDRI LLA 


12' Green 

12' Amber.. 

$88.99 
$95 99 

NEC 

ja 1260 Green. 

JB 1201 Green 

JB 1205 Amber. 

JC 1215 Color 

JC 1216 HGB 

$109.99 
$149.99 
$159-99 
$299.99 
$429 99 

QUADRAM 

Quadchrome... 

$499 99 

TAX AN 

1 2' Green. 

1 2' Amber 

Taxan 1 RGB .. 

SI 19.00 
SI 29 OO 
$279,00 

USI 

Pi 1.9 Green ........ 

Pi 2, 12” Green .... . 

Pi 3, 12' Amber . 

Pi 4, 9' Amber. 

1400 Color. 

S99 99 
$119 99 
$149 99 
.$139.99 
.5269.99 

ZENITH 

ZVM 122 Amber 

ZVM 123 Green. 

ZVM 135 Color/RGB 

$99.99 
$89 99 
$469 99 


Micromodem M.$265 00 

Micramodem M Plus . .$299.00 

MicrDmodem ME $269 00 

Micromodem 100. $299.00 

Smart Com II ..... $89.00 

Chronograph. . ..... .. $199.00 

NOVATION 

J-Cat $99 99 

SmariCat 103 $179 00 

SmartCat 1 03/21 2.$399 00 

AuloCal.$219.00 

212AutfiCe! $549 00 

Apple Cat It. $249 00 

212 Apple Cal S569 00 

Apple Cat 2i 2 Upgrade. . . $309.00 

Cal....$139-99 

□ Cal.$149 00 

PC Cal $339-00 

ZENITH 

ZT1 $369.00 

APPLE INTERFACE 
CARPS Bl BUFFERS 

Choose from PKASO. Orange Micro. 
MPC. Micro Mast. Tymac. Quadram & 
Practical Peripherals.CALL 



E5T 


ILORD 



NEC 3550, .. SI £33, DO 

PERCOM/TANDON 
□ RIVES 

5/4 320K Floppy..$249.00 

5 Meg H ard w/Controtler. $1 309.00 
IQ Meg Hard w/Coniroller. ..$1699 00 
15 Meg Hard w/Controller . $2095 00 
20 M eg H ard w/Conirol le r $2399 00 

AMOEK 

31OA Amber Monitor . Si 69.00 

OX Y 100 P lotte r.S 5 9 9 00 

Color II.$399 00 

AST RESEARCH, INC. 

Si* Pak Plus., from S279.00 

Combo Plus M...from..$279 00 

Mega PJus... from .S3O9 0O 

I/O Plus II From.$139 00 

QUADRAM 

Quadhnk ...$549.00 

Quadboarti. as low as . . $289 00 

Quad 51 2 Plus... as low as . $249 00 

Ouadcolor as low as $219 00 

Chronograph.$89.00 

Parallel Interface Board $89.00 

64K RAM Chips Kit.$59 00 

MICRO PRO 

WordStar/Mail Merge $369,00 

infoStar .$299 00 

SpelSStpr .....$159.00 

CalcStar .$99 00 

MICROSTUF 

Crosstalk.$105-00 

MICROSOFT 
Multiplan. 5159 00 

pfs 

IBM 

Write; 79 00 89 00 

Graph: 79 00 89.00 

Report 79 00 79.00 

Fde: 79 OO 89 OO 

Solutions' asiowas 16 00 16 00 

'Call On Titles 



ASHTONTATE 

dBASE II .$399,01 

IUS 

EasyWriler II ..SI 89.01 

Easy Spa Her.$11 g.Qj 

EasyFiler .5229.01 

CONTINENTAL SOFTWAfiEl 
1 sl Class Mail, * 1 Form Letter .. . $79.0| 
The Home Accountant Plus . $88 o| 

synapse 

File Manager. . 569.01 

LOTUS 

123 $319.01 

PROFESSIONAL SQFTWAR 

PC Plus/The Buss.$379. 

VISICORP 

IBM APPLI 

VisiCaic 
VlsiCaic 4 
VisiCaic-Advanced 
Vlsi Word/Speil 


Vtsitrendr Plot 
VisiLmk 
VisiFiie 
VislSchedule 
Vi&idex 
VisiPiot 
VisiTerm 
Desktop Plan 
Bus Forecast Model 
Stretch Calc 
Visit u tor Calc 
Visitutor-Advanced 
VisrTutOr Word 

Vision Caic 
Vision Graph 
Vision Mouse 
Vision Host 


159( 

159.00 

269 0| 

249 00 
199 00 199 0| 

169 ol 

199 00 169 ol 
199 00 1 99 .ol 
159 Ol 
135 o| 
75.( 

199 00 169 0| 
75 00 75 C 

75.00 
59 OO 
75 00 
59 00 
249-00 
129 00 
1 59.00 
319.00 


75 f 
59 < 
75 X 
59 £ 


PRINTERS 


AXIOM 

AT-1 00 Atari Interface .. . . 5249.00 

CD 100 CBM 64 VIC 20 S249 00 

GP-l 00 Parallel Interface 5199.00 

BMC 

401 Letter Quality . 5589.00 

8* 80 Dot Matrix $269 00 

CENTRONICS 
122 Parallel , $499.00 

739-1 Parallel. 5399 00 

739-3 Serial.$449.00 

C.ITOH 

Gorilla Banana. 5209.00 

Pro writer 851 OP $379,00 

Prowriter 1550P.5679.00 

A10 (18 Cp9|.569 00 

FI 0 40 5999.00 

F10 55.51499 00 

CDMRKX 

Com Writer II Letter Quality S549 00 

DIABLO 

620 Letter Quality.$949.00 

630 Lei ter Quality.$1 749 00 

DAIS V WRITE R 

2000.$999.00 

2500 CALL 

Tractor Feed , $109,00 

EPSON 

MX SOFT, MX 100 RX-80. RX-60FT. 
FX SO FX 100. CALL 

IDS 

Pnsm 80...For Configurations...CALL 
Prism 32. . For Configurations,.. CALL 
MANNESMAN TALLY 

160L. . .5589.00 

1 80L.S799 00 

Spirit 80. $309.00 


NEC 

8023 Pot Matrix . $379 011 

8025 Pol Matrix. $669 OlJ 

2050 Letter Quality $999 0 

3510 Serial/ Letter Quality. SI 449.0(| 
3530 Parallel'LetterQuality si 499 C 
3550 IBM Letter Quai 1 ty SI 699 Of 

7710/7730 Serial. Parallel $1 940.C 
OKI DATA 

82.83.84.92 93.2350.2410 . C AL(J 

SMITH CDRONA 

TP-2.$449.0(1 

Tractor Feed. SI 1 9-0(| 

SILVER RE EO 
mo Letter Quality . $469 Oil 

550 Letter Quality .5699. o] 

STAR 

Gemini 10X.S299.0| 

Gemini PI 5.$449.o| 

Delta lO.. 5559 C 

Serial Board.S75-C 

TOSHIBA. CALL] 

TRAN STAR. .. CA LL) 

PRINTER CABLES 

Available for Atari. Commodore. ISM 
Apple. Epson. Kaypro, Televideo. FranlJ 
Im, Eagle. Sanyo. Osborne. NECl 
Zenith and many others. We supplyaf 
your computer needs! 


PARER SUPPLIES 

1000 shts 8 E /aKl 1 Tractor Paper... 19.9| 
10 QQshts, t 4 1 /ax11 Tractor Paper. $24.£ 

1 or 2 Address Labels.$9 9| 


CAN AD 


300-648-3311 800-263-4559 300-233-395C 


In PA call (717)327 9575 Dept 0101 
Order Status Number: 327 9576 
Customer Service Number: 327-1450 
477 E Third S1-, Williamsport. PA 1 7701 


tn Toronto 0511(416 626 0666, Dept QtOf In PA call (717)327 9575 Dept 0101 

in NV call (7021588 5654 Dept 01 01 Order Status Number 826 0666 Order Stslus Number: 327 9576 

Order Status Number; 568-5654 2505 Qunwm Drive. Unit 1 8 Customer Service Number: 327-1450 

P 0 Box 6689. Stateline NV 89449 Mississauga. Ontario. Canada L5L1T1 477 E, Third St., Williamsport. PA 17701 

) No nsh no deposit on C 0 D orders. Pre paid orders receive free shipping within ihe UPS continental United States with no waiting period for certified checks c 
money orders Add 3°v (minimum $5.00) shipping and handling on all C O D. and credit card orders. Larger shipments may require additional charges. NV and P 
residents add sales tax All items subject toavailability and price change. We stock manufacturer's and third party software for most all computers on the market Ca 
today for our catalog 


























































































































































800-648.3311 


800-268-4559 8 00»233»8950 

In Toronto call {416 828 0866 Depl 0101 In PA call 1 7 1 71327 957$ Dcpi 0101 

Order Status Number 828 0866 Order Status Number 327-9576 RH 

2S05 Dunwm Drive. Unit 1 0 Customer Service Number 32 7 1450 IbMfeMfcdi 

Mississauga. Ontario. Canada L5L1T1 477 F. Third St WilNaFnsnnnr PA 1770 


In NV calH7O2)S80 5654 Depl 0101 In Toronto call {416 828 0866 Depl 0101 In PA calH 71 7 1327 9575 Oepi 01 01 - 

Order Status Number: 588 5654 Order Slatu * Number; 828 0866 Order Status Number: 327 9576 I 

P.Q Box 6689 SlateJine NV 89449 2S05 Dunwm Drive. Unit 1 0 Customer Service Number 327-1450 1 

Mississauga. Ontario. Canada LfiLlTl 477 E. Third St.. Williamsport PA 1770 ■ 

VNADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for enact pricing in Canada. 

TERNATIONAL ORDERS: AM shipments oulside the continental United States must be pre paid by certified check only Include 3% [minimum S5 00| shipping and 
indling EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational institutions. 

>0 & FPO: Add 3% (minimum 55.00} shipping and handling. Circle 94 OH inquiry Card. 


DISKETTES 


MAXELL 

5'/4 MD-1...529 00 

5Va " MD-2.339.00 

a FD-1 iSS/DD). . 539.00 

8 FD-2 f DS/DD}.349.00 

VERBATIM 

SVm" SS/DD...326.99 

5V«" DS/DD.536 99 

ELEPHANT 

5 V* ' SS/SD ... .SI a 49 

SVa SS/DD. . 322.99 

5Y*" DS/DD..528.99 

HEAD 

S'/j'' Disk Head Cleaner.314.99 

DISK HOLDERS 

INNOVATIVE CONCEPTS 

FlJp-mlfile 10 ...33,99 

Fllpm File 50.51 7 99 


FU p- n-Fi le (400/300ROM) Holder. .$ 1 7,99 


LJK ENTERPRISES 

Atari Letter Perfect-Disk|40/80>. . 579 99 
Atari Letter Perfect-ROM (40 col}.. .379,99 
Atari Letter Perfect ROM(80 col). $79.99 
Atari Data Perfect- ROM{80 col |., .379,99 


Atari Spell Perfed-DISK.359.99 

Atari Utility/M aiiMerge_. ..521 .00 

Apple Letter Perfect.399.00 

Apple Data Perfect.375.00 

Apple LJK Utility.$21.00 


Apple LowerCase Generator .. 319.00 


COMPUTERS 


A 

ATARI 


HOME 


600X1_$189 

BOQXL..$299 


1010 Macorder.*74.00 

1020 Color Printer.3249.00 

1025 Dot Matrix Printer.5449 GO 

1027 Letter Quality.3299.00 

1030 Direct Connect Modem . CALL 

1050 Disk Drive.3379.00 

CX30 Paddle.$12.00 

CX4Q Joystick.each ...SB 00 

CX77 Touch Tablet . S64 00 

CX80 Irak Ball.348 00 

CXB5 Keypad . 5105.00 

4003 Assorted Education., . , 347.00 

401 1 Star Raiders.533 00 

401 2 Missile Command . .329.00 

4013 Asteroids.529 00 

5049 VisiCalc. 3159.00 

7097 Logo. .579.00 

7101 Entertainer.359.00 

7102 Arcade Champ S75.00 

8026 Dig Dug.333-00 

8030 E T Phene Home.. .333,00 

8031 Donkey Kong.$39.00 

8036 Atari Writer. .379,00 

8040 Donkey Kong, Jr.$39 00 

8043 Ms PacMan.339.00 

8044 Joust. 339.00 


APPLE/FRANKLIN 


DISK DRIVES 


1SOQXL 
14QOXL 


CALL 

CALL 


ATB&S1 ... 

.3329.00 

AT 88-A 2. 

.$259 00 

AT 88-52. 

.$529,00 

AT 88-SI PD. 

.$429.00 

AT 88-DDA_ 

. $119,00 

RFD 40-SI . 

. 5449.00 

RFD 40-A1 . 

.$269 00 

RFD 40-S2.. 

3699.00 

RFD 44 SI . 

.S539.00 

RFD 44-S2. 

. 3869.00 


TEXAS INSTRUMENTS 
TX 99-SI .. 3279,00 

RAN A 

1000.3319.00 

TRAK 

AT D2. .3309.00 

MEMORY BOARDS 

Anion 32K.$59.00 

Axlon 48K , ., ,, .399.00 

Asian 12SK.$299 00 

Intec 32 K.S59.00 

Intec 48K.385,00 

Intec 64K.S99.00 

Inlec Real Time Clock.329.00 

ALIEN VOICE BOX 

Atari..... ..3119.00 

Apple..31 49.00 

KOALA PAID 

Alan. . 375.00 

Apple. .$85 00 

IBM.395.00 

CBM 64.$75 00 

CONTROLLERS S 
JOYSTICKS 

WICC 


Joystick. 

.. ,32199 

3-way Joystick. 


Famous Red Ball. 

. ...323.99 

Power Grip. 

. .321.99 

BOSS Joystick . 

. 31799 

ATARI/VIC Trak Ball. 

, 334.99 

Apple Trak Ball....... 

$54.99 

Apple Adapter . 

$15,99 

Apple Analog. 

.337.99 

KRAFT 


Joystick. 


Atari Single Fire. 

.. $12,99 

Atari Switch Hitter. 

. . .315 99 

Apple Paddles. 


IBM Paddles. 

,, .334 99 

IBM Joystick .. 

.., S46.99 

AMIGA 


3100 Single. 

. $13 99 

3101 Pair. 

... .319.99 

Joyboard . 

$37 99 

TB 


Atari Trak Ball. 

... S47.99 

Apple Joystick . 

.347.99 

Apple Trak Ball. 

.547,99 


1O00 Color Computer . .CALL 
Family Pack System CALL 
PRO PLUS System .. CALL 
1 200 Off i ce Mg mf. Sysie m .. CALL 
NOT ME EXPENSIVE 


MICRO-SCI 

A2 ..3219.00 

A4D. $209.00 

A70. 3319.00 

C2 Controller.5 79 00 

C47 Con I taller. 389.00 

RAIMA 

Elite 1 .3279.00 

Elite 2 . 3389.00 

Elite 3 5569 00 

APPLE He STARTER PACK 

64 K Apple lie Disk Drive A Controller. 
80 Column Card Monitor 11 & DOS 3.3 
COMPLETE. . $1499 00 


S commodore 


IBM 4032. $599.00 

IBM 8096 . 5869.00 

IBM 9000.3999.00 

|l 28-80. $769.00 

BM 64K Memory Beard . 3269.00 

□ 32 id 9000 Upgrade.$269 00 

□ 31 LP Disk Drive.$299,00 

□ 50 Disk Drive.$949.00 

250 Disk Drive.$1 1 99.00 

□ 23 Printer.$379 00 

□ 23 Printer.$569,00 

POO Printer.$1399.00 

[RAM.3499 00 

Leon Office .. ..5699.00 

he Manager.3199.00 

Jdfl ROM.3125.00 

JsiCalc , .$159 OD 

PROFESSIONAL 
SOFTWARE 

lord Pro 2 Plus.$159.00 

lord Pro 3 Plus.31 89 00 

lord Pro 4 Pi us/5 PI us,., each,. 3279.00 

lloPro.$1 79 00 

pministrator.$399 00 

bwer.$79 00 


CBM 


8032 


CBM G4.ST99 

VIC SO.*. - * CALL 

Cl 541 Disk Drive.$249 00 

C1 530 Oatasette....$89.00 

C1 520 Color Pri n t e r/Plotter $ 1 69.00 
Cl525 Dot Main*/Parallel, . 5219 00 
Cl526 Dot Matrix/Serial ... $279rDO 

Cl 702 Color Monitor.$249.00 

C1 31 1 Joystick. $4.99 

Cl312 Paddles..,.$11.99 

Cl 600 VIC Modem.$89 00 

Cl650 Auto Modem.. , S89 00 

Logo 64....,.$4g oo 

Pilot 64 .339 00 

Simon a Basic .Si 9.00 

Word Pro 64 Plus.$59.00 

Parallel Printer interface.$69.00 

Calc Result 64.31 29.00 

Codewriter 64 .575 00 

Quick Brown Fox. 349.00 

Word Pro 64 Plus.$59-00 


We stock a lull inventory of software for Commodore, such as; 
Artworx. Broderbund, Commercial Data. Creative Software. 
Epyx, HES. MicroSpec. Nufekop. Romox, Sirius. Synapse. 
Thom EMI. Tronix. UMI, Victory, Spinnaker, Rainbow A Timework si 

CALL FOR DETAILS? 


HANDHELD COMPUTERS 


S 


M CV 


£809 


SHARP 


|n CX.,.*.3253 

' IOC .$51.99 

MIC ..,.,$69.99 

> 12C. ,388.99 

' 1 5C ..$88.99 

M6C.388.99 

► 75C.5749 99 

8lL Module. .. .598 99 

PIL Cass, ar Printer.$359.99 

Brd Reeder... $143 99 

|tended Function Module , $63.99 

ne Module. $63-99 

NEC 
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Mockingbird: 

A Composer's Amanuensis 

This display-oriented music-notation 
editor can help composers capture their ideas 

by John Turner Maxwell III and Severe M. Omstein 


The Xerox Mockingbird is a com¬ 
posers amanuensis, a computer pro¬ 
gram designed to aid a composer in 
capturing, editing, and printing 
musical ideas. The purpose of Mock¬ 
ingbird is not to invent new music or 
to suggest variations to the composer, 
but simply to aid him in recording his 
own ideas by speeding up the no¬ 
tation process. Mockingbird is not a 
publisher's aid, although it does print 
music, nor is it a performer's aid, 
although it can play; it is strictly 
focused on the composer's need for 
a powerful scribe- 

Mockingbird is an interactive 
music-notation editor It knows 
nothing about the rhythmic, har¬ 
monic, or melodic aspects of music 
except as they are represented in 
common music notation. To narrow 
the scope of Mockingbird, we at 
Xerox concentrated on handling 
piano music. The program presently 
cannot handle orchestral scores or 
music for instruments that require 
their own notational devices. 

Mockingbird was written in 1980, 
and we find it surprising that no one 
had previously built such a system. 
We believe there are two principal 
reasons: first, we had at our disposal 
an unusually powerful set of hard¬ 
ware and software facilities with ex¬ 
cellent graphics capabilities, and sec¬ 
ond, we made a number of key deci¬ 
sions, discussed later, that allowed us 


This article originally appeared , in somewhat 
different form , in a Xerox report of the same 
name. 


to bypass some difficult problems. 

Overview 

Mockingbird is written in Mesa 
(see references 1 and 2), an experi¬ 
mental language developed at the 
Xerox Palo Alto Research Center 
(PARC). Mockingbird runs on a gen¬ 
eral-purpose computer called the 
Dorado (see reference 3), a powerful, 
experimental, single-user machine 
also developed at PARC. (The Dorado 
is now officially known as the Xerox 
1132.) It has a 60-nanosecond instruc¬ 
tion cycle, a large memory (typically 
2 to 8 megabytes of RAM), and an 80- 
megabyte disk. It also includes a 
large, high-resolution bit-map dis¬ 
play, a keyboard, and a mouse. 
Mockingbird presents a picture of a 
score on the display. The mouse pro¬ 
vides the mechanism by which the 
user can point to locations within the 
score or to particular items, such as 
notes, to which some action is to be 
addressed. It has three program- 
readable push buttons on its top that 
are used for issuing commands to the 
program (sometimes in conjunction 
with keyboard keys). 

The graphics facilities, high speed, 
and large memory make the Dorado 
a particularly suitable tool for music 
editing. The only special hardware 
we provided for Mockingbird was an 
interface to a Yamaha CP-30 electronic 
synthesizer. The Dorado can sense 
key positions and simulate key 
strokes on the synthesizer. Thus, the 
synthesizer can be used to "play in" 
music and to let the computer "play 


back" music without having to syn¬ 
thesize the sound waveforms by pro¬ 
gram. The setup is shown in photo 
1. Not shown is an experimental 
high-resolution, computer-driven, 
raster-scan laser printer that Mock¬ 
ingbird uses to make hard-copy pic¬ 
tures. The information for these pic¬ 
tures is sent over an Ethernet (see 
reference 4) connection from the 
Dorado. (Figures 1 and 2 illustrate 
Mockingbird's hard-copy output.) 

In addition to these hardware 
resources. Mockingbird relies heavi¬ 
ly on a general-purpose graphics 
software package (see reference 5) 
that provides simple commands for 
displaying characters and drawing 
both lines and curves. It also provides 
a common interface for both display¬ 
ing material on the screen and print¬ 
ing high-resolution hard copy. 

Mockingbird is designed to handle 
standard piano-music notation. It 
knows how to deal with notes, rests, 
accidentals, beams, chords, ties, 
grace notes, n-tuplets, time signa¬ 
tures, key signatures, clef indications, 
ottava, and a variety of different 
kinds of measure lines, embellish¬ 
ments (mordents, etc.), and sheet 
layouts (see the glossary on page 401 
for definitions of these and other 
musical terms). Mockingbird deals 
with these elements not only in the 
graphics but, where appropriate, in 
the playing as well. Mockingbird 
understands about the key of a piece 
and will propagate and properly sup¬ 
press accidentals. 

Despite its sophistication, the 


384 January 1984 © BYTE Publications Inc, 






editing tools first and then work on 
automatic heuristics to augment the 
editing process. The editing tools can 
assist either in performing the con¬ 
version from played input to score or 
in entering scores graphically. 

Data Structure —We believe that one 
of the most important decisions we 
made was the choice of data struc¬ 
ture. Mockingbird treats music sim¬ 
ply as a sequence of events. This 
allows us to simultaneously handle 
raw {"played in") material and more 
finished ("structured") material. Fur¬ 
thermore, it is convenient for present¬ 
ing the material in its various external 
manifestations—displayed, printed, 
and played. 

User Interface —In Mockingbird, 
rather than doing a lot of typing on 
the computer's keyboard, the user 
operates directly on the picture of the 
music that appears on the screen. To 
do this, he makes heavy use of the 
mouse* This approach is facilitated by 
a strong correlation between the in¬ 
ternal representation of the music 
and its visual display {as well as how 
it is played). All of the elements of the 
data structure are displayed, and 
everything shown on the screen cor¬ 
responds to some part of the data 
structure. If the user moves some¬ 
thing on the screen, the data struc¬ 
ture is immediately updated to reflect 
it; if the data structure is changed, 
the screen is immediately repainted. 
Not only is the picture faithful to the 
data structure, but so is the synthe¬ 
sizer "performance " For example, if 
the user puts a trill marking on a 
note. Mockingbird will trill when 
playing it. 

Piano —Music notation is extensive 
and nonuniform—instruments pre¬ 
sent individual requirements and 
employ special notational devices. By 
choosing to focus our attention 
specifically on piano music, we 
limited the scope of our ambitions to 
a manageable size. The piano was an 
obvious choice as it is an instrument 
frequently used by composers in try¬ 
ing out their ideas. Furthermore, be¬ 
cause of its keyboard structure, it 
lends itself naturally to connection as 
an I/O {input/output) device to a 
computer. 

Voices —Music is broken "vertically" 


Photo 1; The Mockingbird user's setup. 


Mockingbird editor is only a research 
prototype. Many features are still 
missing and, in general, we did only 
enough to demonstrate feasibility. For 
example, there are numerous nota¬ 
tional devices that we never incor¬ 
porated in the program, such as 
rolled chords, staccato markings, fer- 
mata, and so on. Furthermore, al¬ 
though Mockingbird can handle ties, 
it cannot handle the more general 
slurs, nor can it display text such as 
lyrics or tempo markings. We do not 
feel that the addition of further 
features would present any insur¬ 
mountable problems or violate the 
premises from which we proceeded. 

Important Decisions 

We feel that Mockingbird's success 
is largely dependent on the decisions 


we made in the following five critical 
areas. 

Scribe vs. Automatic Transcriber—We 
decided not to try writing a program 
that converted synthesizer keystrokes 
directly into a score. We made this 
decision for a number of reasons. 
First, we weren't sure that it could be 
done for the class of music we were 
interested in. Rather than pursue that 
question, we wanted to produce a 
tool that worked. Second, we knew 
that an editor would be needed any¬ 
way, both to correct mistakes and to 
satisfy the composer who did not 
want to use the synthesizer keyboard 
to enter material. So, instead of a 
recognizer, we built an amanuensis, 
or scribe, that provides a human 
transcriber with powerful editing 
tools. Our strategy was to build the 
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Photo 2: A computer running the Mockingbird program. 


into separate parts or voices. Such 
partitioning is obvious in multiple- 
instrument music, but it is also an 
essential structural feature in piano 
scores. The recognition of this fact, 
and its explicit representation in 
Mockingbird, greatly facilitates the 
editing and formatting of scores. This 
topic is discussed later. 

The Editor 

Mockingbird consists of a number 
of functionally distinct parts in¬ 
tegrated into one editor. The editor 
allows the user to record, edit, play, 
and print a single piece of music. 
Commands are issued by making 
selections and typing characters. 
Some commands are invoked by 
pointing the mouse at an object on 
the screen and clicking a button. 
When the user has finished with the 
piece of music, he can name it and 
file it away in the Dorado's filing 
system. Later it can be retrieved by its 
name. 

As it appears on the display, a score 
looks like a piece of sheet music (see 
photo 2). There are usually four to six 
staff sets (lines), each composed of 
two to four staves. At the left of each 
staff is a clef sign and an appropriate 
key signature. Scattered over the 
staves are notes, chords, beams, 
measure lines, and other symbols 
commonly found in music. 

Only about a page of the score can 
appear on the screen at a time, so 
there are commands that allow the 
user to look at different sections. 
Scrolling causes the current section 
of the score to be moved up or down 
so that neighboring lines can appear. 
The user can scroll as little as a single 
line or as much as an entire page. 
Thumbing allows the user to jump to 
an arbitrary point in the score. To 
thumb, the user specifies approxi¬ 
mately how far into the score he 
would like to be, and the program 
moves the display to that point. Both 
thumbing and scrolling are accom¬ 
plished by moving the cursor into a 
special "scroll bar" area at the left of 
the score and clicking one of the 
mouse buttons. 

The score can be edited with Mock¬ 
ingbird just as documents are edited 
with word processors. The usual 


paradigm for making an edit is to 
"select" some portion of the music 
and then to issue a command. The 
command will apply only to the 
selected portion. The display is up¬ 
dated immediately to reflect the 
changes. 

Selection 

A user may select either a con¬ 
tiguous section of the score or an ar¬ 
bitrary collection of individual notes. 
Both types of selections are made by 
moving the mouse over the desired 
objects while holding down a mouse 
button. 

If the user selects a section of the 
score. Mockingbird indicates that sec¬ 
tion by displaying it in reverse video 
(white on black instead of black on 
white). The section may be as small 
as a portion of the measure or as 
large as the entire score. It encom¬ 
passes all of the notation that appears 
on all of the staves. Section selection 
is typically used for coarse editing 
operations such as copying and de¬ 
leting. However, it may also be used 
to apply a function to all of the notes 
in a particular region, such as desig¬ 
nating them all to be sixteenth notes. 

Mockingbird indicates individual 
note selections by painting the 
selected note heads gray. An in¬ 


dividual note may be selected by 
pointing at it with the mouse and 
clicking the left mouse button. Notes 
may be collected into a selected set 
for combined action either by a series 
of individual mouse clicks or by 
sweeping the mouse over the note 
heads while holding down the 
mouse button. 

Because selection persists after ex¬ 
ecution of a command, it is possible, 
with a single selection, to issue a suc¬ 
cession of commands that all apply 
to the same material. 

Voices 

To play notes at the proper time 
and to place them correctly within 
the score, it is necessary to know 
where they occur within the rhyth¬ 
mic structure of the piece. Measure 
lines provide reference points from 
which rhythmic position is mea¬ 
sured. For music that has only one 
voice, you start at the beginning of 
the measure and count forward 
through the various note and rest 
values until arriving at the note of in¬ 
terest. Its position in the measure's 
rhythmic structure is then given by 
the sum of the time values of these 
preceding items. If the music has 
several parallel voices with differing 
time values, you must know which 
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Figure lb: The same segment showing only voice one * 



Figure lc: The same segment showing only voice two , 



Figure Id: The same segment showing only voice three . 


Figure la: A segment of a piano score . 


notes belong to which voice in order 
to count forward properly. Voicing 
thus provides a lateral indication of 
what goes with what. 

Figure la shows a section of a full 
piano score, whereas figures lb-ld 
show its separate voices. To find out 
when the C octave occurs in the sec¬ 
ond measure of figure lb, add the 
prior eighth chord and sixteenth rest 
and conclude that the octave comes 
three™sixteenths into the measure. 
Now consider the situation in the 
third measure of figure Id. Here a 
voice commences within the measure 
rather than at its beginning, so there 
is no way to count forward to it. In¬ 
stead, its rhythmic position is deter¬ 
mined by its synchrony with an ele¬ 
ment of another voice, in this case, 
the octave in voice one* (To enhance 
visual clarity, the chords are slightly 
separated in the full score shown in 
figure la* However, they are, in fact, 
rhythmically synchronous.) 

In that same measure, consider the 
effect of erroneously placing, say, the 


sixth note of voice two in voice three* 
The effect would be significant; first, 
the note would be incorrectly located 
(played) at the midpoint of the meas¬ 
ure (i*e*, one-eighth after the chord 
in voice three), and second, due to 
the omission in voice two, all the en¬ 
suing notes of that voice (up to the 
next reference point) would be lo¬ 
cated slightly earlier than they 
should. Mockingbird contains a 
mechanism to assist the user in find¬ 
ing such errors* Upon request, the 
program will check to see whether 
the rhythmic "time" of every measure 
is properly filled by the notes and 
rests of the voices it contains (with 
due allowance for parallelism of 
voices). Measures that don t "add up" 
correctly will be marked with a stip¬ 
ple pattern on the display. 

The voicing of a piece of music is 
hence an important part of its under¬ 
lying structure, which is revealed by 
the way in which the score is drawn. 
Thus, voicing in a piano score is in¬ 
dicated by such clues as shared 


beaming, chording, stem direction, 
and staving* The reader uses these 
dues, together with vertical align¬ 
ment within the score, in deter¬ 
mining how to play the music, i.e., 
when to play the notes, which hand 
to use, etc. 

In Mockingbird, the problem is the 
converse one of determining what 
the finished score should look like, 
starting from raw notes that have 
neither explidt voicing nor any of the 
structural clues of a completed score. 
Everything must be determined from 
scratch; note values, chords, staving, 
beaming, rests, ties, etc. One of our 
earliest insights was that if we could 
first determine the voicing of a piece, 
it would greatly facilitate determina¬ 
tion of all of these other features. In 
studying existing piano scores, we 
saw no general way to infer voicing 
automatically, and so instead decided 
to give the user explidt control over 
its definition. Hence, Mockingbird 
includes commands for assigning 
notes and rests to voices and for in¬ 
dicating synchrony between the ele¬ 
ments of different voices* 

Once a piece has been voiced, the 
user can designate a particular voice 
for viewing, in which case the notes 
of that voice appear in black on the 
display while the rest of the score ap¬ 
pears in a light gray for reference* In 
this mode, the user can access only 
items within the designated voice 
(i.e*, area selection will select only the 
notes in that voice, and individual 
notes in other voices cannot be 
selected)* Any editing commands 
issued when viewing a single voice 
will thus affect only that voice; the 
part displayed in gray is not affected. 

Editing Commands 

Mockingbird's editing commands 
include assigning note values, assign¬ 
ing notes to voices, transposing 
notes, changing their stem direction, 
changing their spelling, and chang¬ 
ing the staff on which they appear. 
In addition, various elements of the 
score, such as notes, measure lines, 
and time, key, and clef signatures, 
can be individually deleted or picked 
up and moved to a new location with 
the mouse. There are also commands 
that group notes together with beams, 
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extra-cost hard¬ 
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machine do mean¬ 
ingful work. The 
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itor, disk drives, 
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chords, or slurs. Many of these com¬ 
mands work with either note or sec¬ 
tion selection. For instance, the user 
may transpose a single note down an 
octave or an entire voice up a fifth* 
The first of these actions would be ac¬ 
complished by selecting the note and 
issuing the Transpose command* The 
second would be accomplished by 
designating the desired voice, select¬ 
ing the entire score, and issuing the 
command* 

The user may also rearrange large 
sections of the score in a "cut and 
paste"' manner. To replace one section 
of the score with another, the user 
selects the section to be replaced (the 
primary selection), then the section 
to be copied (the secondary selec¬ 
tion), and issues the Replace com¬ 
mand. The primary selection does 
not have to be the same size as the 
secondary one. If there is no second¬ 
ary selection, the resulting operation 
is a deletion. If the primary selection 
merely points at "empty space'' in the 
score, the resulting operation 
amounts to an insertion* 

In addition to changing the struc¬ 
ture of the music, the user can 
change the way it appears on the 
sheet. For instance, the number of 
staves for each line can be changed 
on a line-by-line basis* The user can 
switch a staffs clef in the middle of 
a measure or designate a section to 
be displayed in ottava notation. 
Changes in key and time signatures 
can also be inserted within the score 
wherever necessary* 

The user can add new material to 
the score by picking up items from a 
pop-up menu that can be made to 
appear under the cursor (see photo 
3)* The menu includes a number of 
small symbols (called icons) repre¬ 
senting various elements of the score. 
There are icons for a note, a rest, bass 
and treble clefs, several kinds of 
measure lines, and a variety of mark¬ 
ings such as trills, accidentals, etc* As 
the cursor is moved over the menu, 
its shape changes to correspond to 
the icon immediately beneath it. 
When the mouse button is released, 
the cursor retains the last shape. The 
user can then insert instances of that 
icon by pointing to a place in the 
score and clicking another mouse 
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Photo 3: A photo of the display screen showing the pop-up menu * 


button. (Mockingbird automatically 
selects the inserted note or rest for 
the user's convenience. Thus, the 
user may immediately issue com¬ 
mands that affect the note.) 

The Synthesizer 

The synthesizer is both an input 
and an output device. As an output 
device it can be used to listen to 
music stored by Mockingbird. This is 
especially helpful in proofreading 
scores* Mockingbird "reads" the 
score and plays it by simulating key 
strokes on the synthesizer. As the 
synthesizer plays the notes, a pointer 
tracks the performance on the dis¬ 
played score. Mockingbird's rendi¬ 
tion handles polyphonic music cor¬ 
rectly, taking into account such things 
as grace notes, n-tuplets, trills, ottava, 
and metronome markings. Thus, the 
composer may listen to what he has 
written. Although the performance 
sounds a little mechanical, it is suffi¬ 
cient for catching erroneous note 
values and pitches. Moreover, the 
music can be played at double speed 
for rapid scanning or half speed for 
careful listening. 

As an input device, the synthesizer 
is used to capture music played by 


the composer. As the user plays. 
Mockingbird "watches" the keys and 
records when every note was struck. 
Music in this form is displayed as a 
note-head time plot, which we call a 
"piano roll," illustrated in figure 2a. 
Mockingbird chooses default staffing 
and spelling. Figure 2h shows the 
final score for this same section of 
music* 

When playing music, the composer 
isn't restricted to a single melodic 
line, nor must he follow a metro¬ 
nome; he may play whatever he 
wants as freely as he wishes. Mock¬ 
ingbird captures his idea in a rough 
form that, although a far cry from a 
standard score, nonetheless contains 
enough information to reconstruct 
his original intent. At this point, the 
composer may go on to capture more 
music or start transforming the piano 
roll into a score by editing it. 

Raw piano-roll material can be 
mixed in freely with standard music 
notation, both on a measure-by- 
measure basis and within a single 
measure, as shown in figure 2c. All 
of the commands that apply to stan¬ 
dard music notation can also be ap¬ 
plied to the piano roll or to mixed sec¬ 
tions. Thus, the composer can re¬ 


arrange material, put notes into dif¬ 
ferent voices, specify the durations of 
the notes, and add structural ele¬ 
ments such as beams and chords* 
The ability to mix piano-roll and stan¬ 
dard music notation gives the user a 
lot of freedom; he can work on the 
score in whatever order pleases him* 
Mockingbird even plays correctly 
across the boundaries of mixed sec¬ 
tions of piano roll and standard 
music notation. 

Another feature of Mockingbird is 
that it is possible to "play against" 
previously entered material. While 
Mockingbird plays, the user can play 
along with it on the synthesizer. The 
combined product is heard as Mock¬ 
ingbird records the new notes, simul¬ 
taneously merging them with what 
it is playing. This allows the com¬ 
poser to build a piece one voice at a 
time or to lay in new material over an 
existing score. It also allows him to 
construct music that cannot be 
played by one person on a standard 
instrument. 

Converting Piano Rolls 

Figure 2a shows some source 
material recorded by Mockingbird 
directly from the synthesizer* Such 
raw piano rolls are hard for humans 
to read; there are no key or time 
signatures, no measures, chords, or 
beams to group things, nor have the 
notes been separated into voices. Be¬ 
cause part of the composition process 
includes specifying such syntactic 
structuring, it was necessary for 
Mockingbird to go beyond piano-roll 
notation. The process of converting 
from piano-roll to standard music 
notation is not handled automati¬ 
cally, but rather involves the user* 
However, Mockingbird does provide 
a number of heuristics that assist in 
the transformation* 

Figure 2 shows a typical succession 
of steps for turning some piano-toll 
input into a final section of score* At 
any point, the composer can use the 
mouse and menu to add material, 
because Mockingbird allows piano- 
roll and standard music notation to 
coexist* 

The first step in converting piano 
rolls is alignment. To remove the in¬ 
evitable imprecision in playing notes 



Figure 2a: 77ft 1 piano roll input directly from the synthesizer keyboard. 
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Figure 2b: The piano roll after alignment. 



Figure 2c: The piano roll with key and time signatures, voicing, measure lines , some time 
values, beams f etc., added by the user. 




Figure 2f: The piano roll with a more suitable density. 




that should be simultaneous, the 
user can apply a heuristic that runs 
through the piano roll and aligns the 
notes that occur dose to the same 
time. Figure 2b shows the results of 
that step. 

Typically, the user provides key 
and time signatures in the next step, 
then he might enter measure lines. 
He can do this by picking up a 
measure-line icon from the pop-up 
menu and depositing copies at suit¬ 
able places into the piano roll. Alter¬ 
natively, the user can tell Mocking¬ 
bird to play the piano roll back on the 
synthesizer, and as it does so, he can 
"beat in" measure lines simply by 
striking the keyboard's space bar on 
the first beat of each measure. Errors 
can easily be corrected by moving, 
deleting, or inserting measure lines 
as appropriate. 

Next, the user would normally 
assign notes to different voices. An 
individual note is assigned to a voice 
when the user selects the note and 
then indicates to which voice it be¬ 
longs. More typically, collections of 
notes are simultaneously voiced by 
selecting them together and then is¬ 
suing a single voicing command. 

At this point, the user can go 
through the score, manually assign¬ 
ing time values to the notes and 
designating chords and beams. 
Figure 2c shows this process partially 
completed. However, Mockingbird 
has a number of heuristics to help 
with these tasks. After the user 
assigns notes to their proper voices 
and gives a time signature, he may 
ask Mockingbird to guess the time 
values of the notes, group them into 
chords, and assign beams. Although 
the heuristics used are only about 80 
percent accurate, they save the user 
a lot of work. In addition, what re¬ 
mains is easier for the user to deal 
with, because it is in a more familiar 
form. Figure 2d shows the result of 
the heuristics. Mistakes made by the 
heuristics can be found by inspecting 
the score or listening to it through the 
synthesizer. The user then fixes the 
mistakes and adds more structure. 
Figure 2g shows the resulting score. 
The combination of simple heuristics 
and easy editing is as central to the 
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Figure 3a: Two voices improperly aligned. 


concept of Mockingbird as an aman¬ 
uensis. 

By the time these steps are com¬ 
pleted, the piano roll has become a 
score containing all the basic informa¬ 
tion. The only thing that remains to 
be done is some tidying up. 

Justification 

A particularly powerful command 
is the one that justifies a sequence of 
measures within the score. (The user 
selects some area of the score, and 
the justifier locates the nearest 
measure lines.) Justification involves 
several things: making the voices 
consistent relative to one another, lay¬ 
ing out the graphical elements of the 
score in an aesthetic arrangement, 
and making sure that each line of the 


Figure 3b: The same hvo voices after 
correction by the justifier. 

score contains complete measures. 
Justification is concerned only with 
the horizontal placement of objects; 
details such as the height and tilt of 
the beams are outside of its domain. 
Furthermore, it doesn't disturb struc¬ 
tural elements such as stem direc¬ 
tions and staffing. 

The justifier starts by going 
through each measure and making 
sure that all of the voices are con¬ 
sistently ordered relative to one 
another. Two voices are inconsistent 
if each adds up to the time signature, 
but when taken together, allowing for 
alignments and spacing, they appear 
to add up to more than the time sig¬ 
nature. Figure 3a shows an example 
of such a situation. The justifier 
moves notes around to correct mat¬ 


ters, as shown in figure 3b. 

Next, the justifier redetermines the 
horizontal placement of the graphical 
elements of the score. The horizontal 
spacing is based on the types of ele¬ 
ments (measure line, note, clef sign, 
accidental, etc.), the voicing, and the 
need to keep things from overlap¬ 
ping. The user can also give a 
parameter that determines how 
"dense" the justification should be. 
The justifier then squeezes things 
together as dose as possible based on 
these constraints. 

Finally, the justifier stretches out 
the spacing in the material to make 
an integral number of measures fit on 
each line. The user can justify various 
sections of a piece with different den¬ 
sities as appropriate (see figures 2e 
and 2f). 

If at any point the user is dissatis¬ 
fied with the results of justification, 
he can manually move items around 
in the score to improve the appear¬ 
ance. However, the justifier produces 
a surprisingly good layout, so that 
usually the only things left for the 
user to do are adjustments that en- 
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hance readability (such as grouping 
and tilting beams, adding clef 
switches, etc.)* In fact, given the 
power of the justifier, one common 
style of use is to enter music one 
voice at a time, not worrying at all 
about the spacing between notes. 
Each time a line of material has been 
entered, the user justifies that and 
then goes on to the next line. The 
justifier takes care of aligning the 
voices properly and producing a 
suitable layout. 

The justifier is also helpful in deter¬ 


mining page layout and page breaks* 
The user can indicate that specific 
measures are to fall at the end of a 
line* The justifier takes this into ac¬ 
count when deciding how many 
measures to put on a line* With this 
feature, the user can control how 
many pages the score will fill and can 
assure that the end of the score falls 
at the end of a page. 

Data Structures 

Our first design was a hierarchical 
data structure that closely matched 


the formal structure we saw in music* 
But we ran into numerous problems 
with it because it didn't match the 
needs of an editor. After much dis¬ 
cussion, we settled on a sequential 
data structure. This surprised us, be¬ 
cause in the beginning we had 
thought that the hierarchical design 
was the obvious choice* However, ex¬ 
perience has convinced us that the 
sequential design is vastly superior. 

There are three considerations in 
designing a data structure: represen¬ 
tational power, programming conve¬ 
nience, and performance. Represen¬ 
tational power concerns how much of 
the domain is covered by the data 
structure and how easy it is to repre¬ 
sent different aspects of the domain 
in the structure* Programming con¬ 
venience concerns how easy it is to 
write algorithms that deal with the 
data structure* This depends a great 
deal on what the algorithms do* In 
Mockingbird we are mostly con¬ 
cerned with playing, editing, and 
displaying the score (as opposed to 
structural analysis or automatic com¬ 
position)* Performance concerns how 
rapidly the data may be accessed* 
Even if a data structure is convenient, 
it may not be efficient* Sometimes 
there is a trade-off between structural 
complexity, memory utilization, and 
speed* In Mockingbird, memory was 
plentiful and speed was critical; for 
an editor to be useful, the display 
must respond crisply to user actions* 
There are many possible hierar¬ 
chical data structures that might be 
used to represent music* We use the 
term loosely to describe a class of 
data structures that implicitly incor¬ 
porate musical structure in the de¬ 
sign. Thus you might imagine a data 
structure that had a separate part for 
each measure or for each voice. A 
'"sequential" data structure, on the 
other hand, is simply a sequence of 
undifferentiated entities. No attempt 
is made to incorporate musical struc¬ 
ture into the design* Instead, it is up 
to the algorithms to determine the 
structure from the entities* 

On the surface, the hierarchical de¬ 
sign seems better. If the musical 
structure is built into the data struc¬ 
ture, then you can guarantee a uni¬ 
form interpretation over all of the 
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algorithms. Not only that, but algo¬ 
rithms won't have to derive the built- 
in information. 

Unfortunately, basing the data 
structure on the musical structure 
was too constraining. We wanted a 
uniform representation for both com¬ 
mon music notation and piano rolls 
so that the user could mix both types 
of music freely. Although it might be 
possible to keep a separate data struc¬ 
ture for piano rolls, it would make 
the algorithms for editing, display¬ 
ing, playing, and justifying much 
more difficult. All of these algorithms 
need to know what things are near 
one another. A simple example is re¬ 
displaying the score after a small edit 
has been made. For efficiency, we 
would like to redisplay as little of the 
score as possible. But that requires 
knowing what objects are near the 
entity that was edited. In the hierar¬ 
chical design, an entity that is close 
physically may be logically far away. 
It might be in another measure, 
voice, or chord, or on a different staff. 
Enumerating all of the possibilities is 
inconvenient and time-consuming. 


In addition to all this, there is the 
problem of exceptions. Many of the 
rules of notation that are presumably 
inviolable turn out to be violated 
when the composer finds the nota¬ 
tion too constraining. A design that 
has fixed rules about the structure of 
music built into it won't be able to 
handle such exceptions. Even if the 
exceptions were ruled out, you would 
still have problems with the inconsis¬ 
tent structures that arise temporarily 
during editing. We wanted our de¬ 
sign to be tolerant of such exceptions 
and inconsistencies, 

A sequential design doesn't have 
these problems. It allows piano rolls 
to be mixed with standard music no¬ 
tation because both are represented 
as ordered sequences. Finding things 
that are nearby is easy, because 
things that are near one another on 
the screen are near one another in 
the data structure. And finally, be¬ 
cause the data structure is so unstruc¬ 
tured, it is flexible enough to handle 
a wide range of exceptions. 

Mockingbird's "sequential" data 
structure is simply a sequence of 


events ordered by time. An event 
might be a measure line, a collection 
of notes, a time signature, a clef 
change, or a change in the number 
of staves per line. The events that 
contain notes are called "syncs" be¬ 
cause they synchronize all of the 
notes in the event. (That is, all of the 
notes in the sync are played or dis¬ 
played together.) The notes may be¬ 
long to different voices or chords, but 
they all have the same "time." The 
editor automatically synchronizes 
notes that are very close to simulta¬ 
neous whenever notes are entered or 
moved. Occasionally this will intro¬ 
duce an error, which can be fixed by 
the user. 

Syncs are important because they 
keep simultaneous notes together 
while the score is being edited. 
Usually, if the composer plays several 
notes at the same rime, he wants 
them to stay together unless he ex¬ 
plicitly says otherwise. Inserting a 
note before a sync shouldn't break up 
the sync, even if one of the notes in 
the sync belongs to the same voice as 
the inserted note. If any of the notes 
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in a sync move, they should all move. 
(The justifier sometimes violates this 
rule, but only when it is obvious that 
the notes have been incorrectly 
synchronized.) 

There are three ways of measuring 
the "time" of an event: as seconds 
from the start of play, as beats from 
the start of the score, and as inches 
from the first measure line. Although 
these notions of time are very dif¬ 
ferent, they coexist nicely because the 
order of one is usually the order of 
the other. Thus, if note A is displayed 
to the left of note B, it is most likely 
played before note B. In general, we 
can use the order of the notes as they 
appear on the display to determine 
the order in which they should be 
played. There are a few exceptions 
that must be handled properly—em¬ 
bellishments such as trills and grace 
notes are not always played in the 
order in which they are displayed. 
Conversely, notes that are logically 
simultaneous may be separated 
slightly on the display in the interest 
of visual clarity. 

Beams and chords are ancillary to 
the main data structure, because they 
act as horizontal and vertical paren¬ 
theses grouping notes together; they 
are visual aids for the human per¬ 
former and aren't otherwise crucial to 
the score. Removing all of the beams 
and chords from a score would affect 
its readability but not its playing. In 
Mockingbird, each beam and chord 
knows what notes belong to it, and 
each note knows what beam and 
chord it belongs to. In addition, 
chords have a stem direction and 
beams have a tilt and vertical 
position. 

The linear data structure we have 
been discussing treats a score as a 
single, long sequence of measures, 
but because music is printed on rec¬ 
tangular sheets of paper, this se¬ 
quence must be broken up into a suc¬ 
cession of lines. Rather than com¬ 
plicate the main data structure, we 
use a separate data structure to map 
between the one-dimensional score 
and the two-dimensional sheet of 
paper. This sheet data structure 
keeps track of how long each line is, 
how many lines fit on each page, 
how much of the line must be de¬ 


voted to a key signature, and which 
section of the score goes on which 
line. Only the displayer and the 
justifier need to make use of this 
representation of the sheet; all of the 
other algorithms manipulate the se¬ 
quential data structure directly. 

Automatic Recognition 

We decided not to try to write a 
program that would attempt to 
deduce the score automatically from 
piano-roll input because we thought 
that job exceedingly difficult. Why? 
It has been done for some simple 
pieces; can it not be done more 
generally? We believe that the rele¬ 
vant question is: can it be done for 
polyphonic piano music where the 
voicing is not known in advance? 

To produce a proper score you 
must, among other things, determine 
the time value of all notes. Although 
we traditionally think of "holding a 
note" say, for a quarter, we don't 
mean literally holding the key down. 
What is meant is that the next note 
(or rest) in that voice is to commence 


one quarter after the beginning of the 
note in question. Time values thus 
measure intervals rather than dura¬ 
tions. (Although often the two are 
almost the same, in staccato playing 
it is not at all the case.) So, before you 
can assign time values to notes, you 
must first understand how the music 
is separated into its component 
voices. Voicing is partly dependent 
on thematic and harmonic relation¬ 
ships within the piece, but it may 
also be used by a composer simply 
to indicate how he wishes the music 
to be parsed by the reader, for em¬ 
phasis or for division between the 
hands. Sometimes a single note may 
participate in two different voices, 
possibly even with two different time 
values. Rests and ties further com¬ 
plicate the problem, as they are ele¬ 
ments that appear in the score to help 
complete rhythmic structuring, but 
they are absent from the actual 
playing. 

The assignment of notes to staves 
forms a further structuring element 
in piano music. This assignment is a 




dBASE II® is, quite 
simply, the bestselling 
database management 
system (DBMS) made 
for any computer. 

Doctors and 
lawyers, accountants 
and salespeople, stockbrokers 
and students, big business and 
small—over 150,000 users around 
the world are all managing their 
data better with dBASE TL 
Books have already been writ¬ 
ten about it. Hundreds of inde¬ 
pendent businesses are based on 
it. And other microcomputer 
programs measure themselves 
against dBASE II. 


For the name of your nearest 
dBASE II dealer, contact 
Ashton-Tate, 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 
(800) 437-4329 ext. 212. 

In Colorado, (303) 799-4900. 

In the U.K., (0908) 568866. 

ASHTON -WEB" 

© AshtonTate 1963. 
dBASE II is a registered trademark of AshtonTate. 
dBASE II has a suggested retail price of 5700 
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Your computer’s telephone. 




What will counteract NDC 
74-0054-60? 


Gary: The pedigr 
auction are as fol 


ees for next week’s 
follows... 


Sold 1000 shares at 5 5 for net prof| 
of6000. Richard. 


Wouldn't it be great if you could 
use your IBM®PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner 
upstate? Or from your broker, down 
the street? 

It’s possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or the 
sands of miles away. 


rou- 



Hayes Smartmodem, Think of it as 
your computer's telephone. Hayes 
Smartmodem 300.™ and the faster 
Smartmodem 1200,™ allow you to com¬ 
municate over ordinary phone lines. 
But any modem will send and 
: data. Smartmodems also 


receive < 


dial, answer and disconnect calls. 
Automatically. And without going 
through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes. Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis¬ 
sion speeds. 

Both work with rotary dials. 
Tbuch-lbne® and key-set 
systems; connect to most time¬ 
sharing systems; and feature 
an audio speaker 
Smartmodem 1200B™ is also avail¬ 
able as a plug-in board. Developed 
specifically for the PC, it 
comes packaged with Hayes’ 
own communications soft¬ 
ware. Smartcom II™ 

Smartcom n. We spent 
a lot of time developing it, so 
you can spend less time using it 
Smartcom II prompts you in the 


simple steps required to create, 
send, receive, display, list, name ar 
rename files. It even receives data I 
completely unattended—especially 
helpful when you’re sending work! 
from home to the office, or vice veiT 
If you need it. there’s always "helj 
This feature explains prompts, me 
sages, etc. to make communicat 
extra easy. 

With Smartcom II. it is. Case in 
point: Before you communicate wi| 
another system, you need to "set \ 
your computer to match the way 1 
remote system transmits data. Wit) 
Smartcom II. you do this only once 
After that, parameters for 25 dif¬ 
ferent remote systems are stored ii| 
a directory on Smartcom II. 

Calling or answering a system list) 
in the directory requires just a few I 
quick keystrol 
You can storT 
lengthy log-or 
sequences the 
same way. Prd 
one key. and Smartcom II automaj 
cally connects you to a utility or i 
mation service. 


® Hayes* 







Sinaitmodem 30Q. J ZOO and IZOOBare FCC approved in 
theU.S.and DOC approved in Canada. All require an 
IBM PC with minimum 96K bytes of memory : IBM DOS 
MO or 100: one disk drive: and BO-column display. 


Smart modem 1200B. [Includes telephone cable. No 
serial card or separate power source is needed,} 



Smarttom II communications software 


NOTE: Smartmodem 12 DOB may also be installed in the 
IBM Personal Computet XT or the Expansion Unit, 

In those units, another board installed in the slot to 
the immediate right of the Smartmodem 1Z00B may not 
clear the modem: also, the brackets may not fit properly. 
If this occurs. the slot to the right of the modem shou Id 
be left empty. 


And, in addition to the IBM PC, 
Smartcom II is also available for 
the DEC Rainbow™ 100. Xerox 
820-11™ and Kaypro IP * 1 2 3 4 personal 
computers. 

Backed by the experience and 
reputation of Hayes. A solid 
leader in the microcomputer in¬ 
dustry. Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And hill support from 
us to your dealer 

So see him today. Break out of 
isolation. Get a telephone for your 
personal computer. From Hayes. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial 
Blvd., Norcross, GA 30092. 
404/441-1617. 


Smartmodem 300. Smartmodem 1ZQ0. Smartmodem 120QB 
and Smartcom 11 are trademarks of Hayes Microcomputer 
Products, Inc. IBM is a registered rrd d e:ti ark of I nter ti a 
tonal Business Ma chi n es. Corp, Thu ch-Tbne is a 
registered service mark of American Telephone and 
Telegraph Eai nbow is a trademark of D igital Equipmen t 
Corporation. X erox S20-II is a tradema rk of Xera x 
Corporation Kaypro E J is a registered tradema rk of 
Non-Linear Systems. Inc. 

©1983 Hayes Microcomputer Products, Inc. 
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complex function of voicing, finger¬ 
ing, division between hands, and 
aesthetic judgment. There are many 
other problems: identifying complex 
n-tuplets, distinguishing grace notes, 
determining rhythm and detecting 
rhythmic changes, identifying meas¬ 
ure lines, determining how many 
staves to use, how to combine notes 
into beams, when to switch clefs or 
use ottava, and, in short, determin¬ 
ing all of the complex structural- 
notational devices that composers 
use to render their music readable. 

Conclusion 

Our intention in presenting this 
material is to encourage others to 
pursue similar endeavors.. Music 
editing is already being done on 
home computers and, while it will be 
some years before machines as 
powerful as a Dorado are found in 
every living room, useful tools will 
become feasible soon—even on home 
machines of modest cost. It would 
seem that a display of reasonable 
resolution and a mouse (or some 
similarly convenient pointing device) 
are prerequisites. But if you avoid the 
temptation to make '"pretty" scores 
and stick to providing a simple "cut 
and paste" editor of piano-roll ma¬ 
terial, then a reasonable composing 
tool should soon become practical. 
The problem of storage and retrieval 
of snatches of material and full pieces 
would have to be addressed, but this 
seems tractable.» 
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Glossary 

accidental - the prefix sign indicating a note 
that is foreign to the current key 
beam - a bar (or bars) joining the stems of a 
set cf notes that together form a rhythmic unit; 
the number of bars also indicates the time 
values of the notes so joined 
chord - a group of notes played simultaneously 
clef - ( e.gtreble or bass) a sign placed at the 
beginning of a musical staff to determine the 
positions of the notes 

fermata - a sign indicating that a note should 
be held past its normal value 
grace note - a quick, light note attacked to 
another note 

metronome - a machine that clicks at a steady 
beat and can be adjusted to desired speed 
mordent - a single rapid alteration of a prin¬ 
cipal note with an auxiliary a half-step below 
n-tuplets - n notes , played in owe beat 
ottava - a notation for designating a section of 
music to be played an octave above or below 
where it is written 

rest - a sign indicating silence of the same dura¬ 
tion as the note for which it stands 
staccato - indicates a note played crisply, in a 
detached manner 

time signature - numbers at left of staff that 
indicate the number of beats to a measure and 
the note value of each beat 
trill - an ornament produced by the rapid altera¬ 
tions of two notes, a half-tone ora tone apart 
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THE SMART CABLE IS THE PERFECT 
RS-232 MATCHMAKER FOR 
COMPUTERS AND PERIPHERALS 

The Smart Cable's unique 

on-board logic "looks" 

at the RS-232 interface m 

on each end of your u 

connection, then cor- 

rectlv links your printer 

modem or any other ^ 



peripheral to your 
computer. Completes 
data lines, handshakes, 
everything. ^ ^ 
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CUSTOM CABLES. , 

Now you can avoid * 

the frustration and 
confusion ofeus- t m 

tomized cables. 

The Smart Cable % 

instantly creates vir- ' 

tually any RS-232 t- 

interface. And if you • pW 

want to swap equip- L ^1 

ment. or use ot/ie/‘ r 

peripherals, the ' J 

Smart Cable adapts. 1 JP 

Automatically, its /”* 

one accessory that's 
never obsolete. ' ^ 
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OUT OF YOUR * 

EQUIPMENT 

4ti/i/orkorat/7ome, 
you can re-arrange 
your system with r 

ease. One Smart vj/k 

Cable lets you con- * ^ 

nect many different « 

computers and e 

peripherals. For 

example, you can \ r j 

connect portable \ ^ 

computers to any avail- w 

able serial printer. Just ■ 

plug in. watch for the 

status lights to indicate 

your ciicuit is complete, and • 

stan working. 

Best of all, the Smart Cable is priced 
competitively with conventional cables and 
custom cables. 


TO be a success these days you've just got to 
have the right connections. Call us today at 
800-227-6703 (in California800-632-7979, in Canada 
800-663-9767) to make yours a whole lot easier. 
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The VU68K Single-Board 

Computer 

A 68000-based system for only $200 

by Edward M. Carter and A. B. Bonds 


As more and more 16-bit micropro¬ 
cessors appear on the market, the 
question of which one to base a de¬ 
velopment or hobbyist system on be¬ 
comes more difficult. Ideally most 
hobbyists and students would base 
their decision on thorough hands-on 
experience, but getting hold of inex¬ 
pensive trainers is almost impossible. 
There is relief, however—the VU68K, 
a complete 68000-based single-board 
computer that can be constructed for 
under $200. The VU68K is not a toy 
but a powerful dual-ported comput¬ 
ing engine that is limited only by its 
small memory, which can easily be 
expanded. 

Hardware Description 

We set out to design a simple and 
low-cost 16-bit microprocessor system 
that would offer maximum utility in 
both tutorial and development appli¬ 
cations. Of the 16-bit processors that 
we examined, our overwhelming 
choice was the 68000, which offers 
both simplicity and substantial pro¬ 
cessing power. This power is evident 
in its comprehensive instruction set, 
which supports two processing 
modes and a powerful interrupt- 
processing facility (also called 
exception processing). A secondary. 


yet significant, benefit is the 68000's 
sales leadership. The VU68K system 
thus provides the user with market¬ 
able and timely knowledge. Addi¬ 
tional reasons for selecting the 68000 
include proven reliability and a com¬ 
mitment on the part of Motorola to 
maintain compatibility between its 
new chips and the 68000. 

The 68000 uses '"words" (the name 
for the instructions or data that the 
microprocessor operates on) of 16 bits 
or 2 bytes in "width," (Recall that an 
8-bit microprocessor uses words of 8 
bits in width.) We decided to include 
2K words of ROM (read-only mem¬ 
ory) with the VU68K for a monitor, 
and 2K words of RAM (random- 
access read/write memory) for devel¬ 
oping and testing user programs. 
This gives the VU68K a total memory 
of 4K words in 'length" and 16 bits 
in "width." In addition, we added 
two RS-232C-compatible serial ports 
for connection to a modem, a printer, 
or what have you. 

We were able to include these fea¬ 
tures at very low cost. The parts list 
in table 1 shows prices from a major 
retail supplier of electronics parts. All 
of the parts are readily available and 
can be obtained from many sources. 
The prices shown are from a single 


catalog—a little bargain hunting 
would probably yield a much less ex¬ 
pensive system. Note that the total 
cost of $190.22 is for a complete sys¬ 
tem built from scratch. It indudes the 
costs of resistors, capacitors, wire, cir¬ 
cuit board, etc. The cost of upgrad¬ 
ing from an 8-bit computer to a 
VU68K configuration will be much 
less, assuming that the memories, 
circuit board, crystals, etc., from the 
old system can be retained. 

Photo 1 and the schematic in figure 
1 show how simple our design is. 
Only 15 ICs (integrated circuits) are 
required for the entire VU68K sys¬ 
tem. The functions of these 15 ICs 
can be divided into six categories: 
asynchronous bus operation, syn¬ 
chronous bus operation, interrupt 
handling, address decoding, commu¬ 
nications interface, and miscel¬ 
laneous support. 

Asynchronous Bus Operation 

The 68000 (IC2) is designed to com¬ 
municate asynchronously on the sys¬ 
tem bus; that is, without a timing sig¬ 
nal and with any amount of time be¬ 
tween data bytes or words. To in¬ 
dicate when data has been received 
or sent, the device with which the 
68000 is communicating sends an 
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acknowledgment signal to the 68000. 
This way, the device and the 68000 
can operate at different rates and still 
communicate with each other, 
because one waits for the other to 
finish reading or writing. (See the 
Motorola MC68000 16-Bit Micro¬ 
processor User's Manual for the details 
on 68000 asynchronous bus commu¬ 
nication.) 

In the VU68K, only the RAM (IC9, 
IC10) and ROM (IC7, ICS) communi¬ 
cate asynchronously on the data bus. 
Since the memories don't themselves 
have an acknowledgment signal, we 
synthesized one with a synchronous 
4-bit counter (IC4) driven by a sim¬ 
ple oscillator circuit and 5-MHz 
crystal. When the address strobe 
signal, AS, goes low to signal a valid 
address on the address bus, an initial 
count of 1100 is loaded into the 
counter. After four dock ticks, the 
high-order output bit, connec ted to 
the acknowledge pin DTACK (data 
transfer acknowledge) goes low. The 
transition signals that the data re¬ 
quested by the processor is available 
Text continued on page 412 


ID 

Part Number 

Description 

Cost ($) 

1 

7400 

Quad 2-inpui NAND Gate 

.19 

2 

68000G8 

MPU 16'bit (8 MHz) 

69.95 

3 

7404 

Hex Inverter 

.25 

4 

74161 

Synchronous 4-bit Counter 

.69 

5 

74154 

44o-16 Decoder 

1.25 

6 

7432 

Quad 2-input OR Gate 

.29 

7 

2716 

16K EPROM 450ns 

4.95 

8 

2716 

16K EPROM 450ns 

4.95 

9 

6116-P4 

Static RAM 200ns 16K CMOS 

6.95 

10 

6116-P4 

Static RAM 200ns 16K CMOS 

6.95 

11 

6850 

Async. Comm. Int. Adapter 

4.95 

12 

6650 

Async. Comm Int Adapter 

4.95 

13 

14411 

Bit-rate Freq. Generator 

11.95 

14 

1488 

Quad Line Driver 

.69 

15 

1489 

Quad Line Receiver 

.69 

— 

8800V 

Vector Board 

24.95 

— 

7812 

12-volt Positive Regulator 

.79 

— 

7912 

12-voJt Negative Regulator 

.89 

— 

— 

5 MHz Crystal 

2.95 

— 

— 

1.8432 MHz Crystal 

4.95 

— 

— 

Capacitors, Resistors, Wire 

4.25 

— 

— 

Pushbutton Switch 

1.95 

— 

— 

8-position DIP Switch 

1,49 

— 

— 

14-pin Wire-wrap Socket 

5 @ .45 

— 

— 

16-pin Wire-wrap Socket 

2 @ ,69 

— 

— 

24-pm Wire-wrap Socket 

8 @ 1.29 

— 

— 

64-pin Wire-wrap Socket 

14.40 

Table 1: Parts list. 





Photo 1: The VU68K board. 
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CbmpuShack 


PRICES AND AVAJLABILITY SUBJECT TO CHANGE WITHOUT NOTICE 

ALL RETURNED MERCHANDISE SUBJECT TO A RESTOCKING TEE, 

ADD 10% PQR NET TERMS 

PRICES GOOD IN U.f. ONLY. 
PRICES REFLECTED IN THIS 
SECTION ARE LOWER THAN FRANCHISE STORES, 


WE TEST EVERY COMPUTER SYSTEM BEFORE WE SHIP IT! 

AST RESEARCH 

IO Plus-Parallel & Serial 
Calendar Wf Bat. back-up. 


Superspoof 


Port Clock 
Superdrive. 

$199.00 

Combo Plus—256K, Parallel & Serial Port, Clock 
Calendar U//Bat. back-up. Superdrive, 
Superspool . $499.00 

Mega Plus—5I2K, Parallel & Serial Port, Clock 
Calendar W/Bat back-up 1999.00 

QUADRAM 

Quad Board - 256K, Parallel Port Serial 
I/O Clock Calendar with battery backup 

$599.00 

512K Ram with Serial I/O . $799.00 

CO NOGRAPH 1C 

Color Card $995.00 

HERCULES GRAPHICS CARD 

This card gives you 720x350 

graphrcs .$499.00 

BIG BLUE $479.00 

MAYNARD SAND5TAR SERIES 
Muitlfunction Card.$95.00 

Floppy Disk Controller. 1225.00 

Memory Card $ 189.00 

MONITORS 

AMDEK 

300A $199.00 

3QQG $169.00 

3I0A $199-00 

IV ... 


II 

III 


$349.00 
$699.00 
$399.00 
ST 199.00 
PRINCETON GRAPHICS SYSTEMS 
High Pet Color . $499 



FLOPPY DISK DRIVES 


SHUGART 

SA400 SS/5D 


TANDON 

TM-IOO-2 DS/DD 
TM-848-I SS/DD 
TM-848’2 DS/DD 

SIEMENS 

FDD 100-5 . 


$169.00 

CALL 

$349 

S399 

" S159.00 


DISK DRIVES 

For IBM PC 

Tandon 10CT2. CALL 

320KB DS/DD Disk Drive tor IBM PC $ 199.00 
Add On Drive For PC Jr® . ICALL 


PRINTERS 


BROTHER 

HR-1 A parallel . . . 
HR-1 A serial 

DX45 . 

Tractor feed option 


brother 


S 769.00 
1869.00 
S 599.00 
S 135.00 



PERSONAL 

COMPUTER 

Special 
of the 
Month! 


IBM PC^COMPLETE LINE 

IBM PC 

64K. Two 320KB Disk Drives, Floppy Disk 
Controller, Video Card and High Res 
Monitor $2599.00 



SPECIAL OF 
THE MONTH j 

TAVA PC !====- 

Desk Top IBM PC® Compatible Computer, I28K 
RAM, Two 320KB Disk Drives, Floppy Disk Con¬ 
troller. Video Adapter and Monrtor, One Parallel 
Port, Two Serial Ports. System runs DOS I I 2.0. 
and CP/M86® $1995.00 

APPRICOT an IBM PC® Compatible Com¬ 
puter W/Two Dnves & Monitor WI $ 12 SO worth 
of Software-Complete System $ 2999.00 


LOTUS 1-2-3 SOFTWARE 


$459 


HARD DISK SYSTEMS FOR IBM 

HARD DISK SYSTEM FOR IBM PC 

256K IBM PC 360KB Disk Drive, FDC, 
10 MB Hard Disk w/controller, Cabinet controller 
& software. Color Card, Monitor $3999.00 

Hard Disk Sub-System for IBM PC By 
TAVA CORP.... . $1275.00 


PRINTERS 


OKIDATA 

82A . 

83A 

84AP parallel 
84AS serial 

92A .. 

93A . 


Daisy writer Daisywheel 

Printer . ---- 


$429.00 

$699.00 

$999-00 

$1099.00 

$525.00 

$899.00 

$1175.00 


NEC 

SPINWRITER 


SEC 



77101 

7715-1 

7730-1 

77201 

7725-1 


$2095 3510 
$2295 3515 
$2095 3530 
$2695 3550 
$2695 PC8023A 


$1495 
$1495 
$1695 
$1995 
$ 595 


APPLE lie 

Computer System Controller, Two Disk Drives, 

Monrtor .. $1699 

ROMAR II Apple compatible Computer 
W/2-Card Controller, Two Disk Dnves and a 
Monitor for $1195-00 

OTHER PRODUCTS 

FOR APPLE_ 

Special of the Month! 

$179 

TAVA CORP. 
DATA DRIVE 

100% Compatible Disk drive for APPLE 11+ and 
APPLE lie. Runs DOS CPM®, Pascal software. 

SLIMLINE DRIVE $199.00 

HAYES MICROCOMPUTER 
PRODUCTS 

Micromodem 300 baud . $299,95 

Smartmodem 1200 baud .. , $529,95 



THE UNIQUE FRANCHISING 
CONCEPT WITH THE 
FOLLOWING FEATURES: 

PRIVATE LABEL PRODUCTS 
WITH NO ROYALTIES, 
DISCOUNT PRICES, FULL 
SERVICE & SUPPORT, 
COURTESY AND MORE. 
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261-1000 


1714 ) 

FRANCHISE INQUIRIES WELCOME 

116361 ARMSTRONG. IRVINE. CA ¥2714 

IHEADQLFARTERSj'TELEXs 1816 * 7 -ANSWER BACK: COMPDJHACK IRIN 


'JBM ti o registered Trademark pr ISM Corporation 
-APPLE a a registered rwdema*k of Apple Computers. Jnc 
*CP/M and CPWS6 arp rErgisfcffd rradcnurks or Digital Jnc 

PRODUCTS AMD PRICES NOT AVAILABLE 
AT ALL STOEES 

ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 


CALL FOR STORE 
LOCATION 
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Figure 1: The VU6SK schematic. 
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Now the excitement of original 
arcade graphics and sound effects 
comes home to your computer 

Introducing ATARISOFT™ A new 
source for computer software. 

If you own a Commodore VIC 20 
or 64, a Texas Instruments 99/4A, an 
IBM or an Apple II, you can play the 
original arcade hits. 

DONKEY KONG by Nintendo, 
CENTIPEDE!" PAC-MAN, DEFENDER, 
ROBOTRON: 2084, STARGATE and 
DIG DUG. [On the Tl 99/4A you can 
also play Protector II, Shamus, Picnic 
Paranoia and Super Storm.) 

So, start playing the original hits 
on your computer 

Only from ATARISOFT 
Some games also available on 
ColecoMsion and Intellivision . 


AXMHSOFT 

Now your computer fits 
the arcade hits. 


DONKEY KQNG. Mario and NINTENDO are trademarks and © 
Nintendo 19B1,19B3. PAC-MAN and characters are trademarks 
of Sally Midway Mfg. Co. sublicensee* to Aten, Inc. by Namco- 
Amenca, Inc. DEFENDER is a trademark of Williams Electronics, 
Inc., manufactured under license from Williams Electronics, Inc 
RDBOTRON: 2004 is a trademark and © of Williams 13B2, manu¬ 
factured under license from Williams Electronics. Inc. STARGATE 
is a trademark and © of Williams 1 SSI, manufactured under license 
from Wrlliams Electronics, Inc. DIG DUG is crested and designed 
by Namco Ltd. manufactured under license by Atari. Inc. Trade¬ 
marks and © Nemco 1902. PROTECTOR II is a trademark of Syn¬ 
apse Software Corporation, manufactured under license by Atan. 
Inc, SHAMUS is a trademark of Synapse Software Corporation, 
manufactured under license by Atari, Inc. PICNIC PARANOIA is a 
trademark of Synapse Software Corporation, manufactured by 
Atan. Inc. SUPER STORM is engineered and designed bySyngp&e 
Software Corporation, manufactured under license by Atari, Inc. 
ATARISOFT™ products are manufactured by Atari, Inc. for use on 
the above referenced machines and are not made, licensed or 
approved by the manufacturers of these machines. COMMODORE 
B4, VIC 20. TEXAS INSTRUMENTS 99/4A, IBM, APPLE. COLE- 
CQVISiON and INTELLIVISION are respectively trademarks oF 
Commodore Electronics Limited, Texas Instruments, International 
Business Machines Com., Apple Computer; Inc . Coleco Industries. 
Inc and Mattel, Inc A OWlarner CommunicaUons Company 
© 1983 Atari, Inc All rights reserved. 


Complete this coupon and well keep you 
up to date on the newest hits from 
ATARISOFT™ 


Name 


Address 


City 


State 


Zip 


Telephone 

PRODUCT OWNED: [Check one) 


s[ 1 Commodore 
Vic 20 


1 □ TF99/4A 

2 EH IBM PC el I Intellivision 

31 I Commodore64 7 Q] AppleH 

*□ Co I eco Vis ton 8 □ -- 


Mail to: 

Atari, Inc., RO. Box£943 P 
So, San Francisco, CA 94080. 
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DISCOVER THE DYSAN DIFFERENCE 


Four Reasons 
Why The 
Dysan 


is Worth 
Paying For 


RECORD 1)AIST> 


1 . 


100% Surface 
Tested 


Only Dysan provides fully 
usable diskette surfaces that 
are truly 100% error-free 
across die entire face of the 
diskette. An exclusive on- 
and-between the track test¬ 
ing procedure guarantees 
error-free performance 
regardless of temperature 
and humidity distortions or 
slight head misalignments. 


Dysan s advanced polishing 
methods create a smoother, 
more uniform diskette sur¬ 
face. This results in better 
Signal quality on each track, 
less wear on drive heads and 
reliable access to data after 
millions of head passes. 


Select from a complete line of premium 8" and 5 ] A ,f diskettes, 
in single or double densities, certified on one or both sides. 


4 


DY 10 *™ 

Lubricant 


Auto-Load 
• Certification 


Dysan s unique quality 
control methods reflect 
technological leadership in 
designing, producing and 
testing precision magnetic 
media. Each diskette is un¬ 
erringly certified by Dvsan- 
built, automated and 
microprocessor controlled 
certifiers. Your system and 
data base w ill benefit from 
Dysan’s diskette reliability 
and unsurpassed quality 


St: RFACE BEFORE BURNISH ING 


Advanced 

Burnishing 

Techniques 


Dysan s proprietary DY m 
lubricant complements the 
advanced burnishing pro¬ 
cess. Both maximize error- 
free performance wfiile 
minimizing headwear 
Optimal signal presence is 
maintained between the 
head and diskette surface 
during millions of write/ 
read interfaces. 

DY JU Ls -j trademark of Dysan Corporation 


: (m i S 


Corporate Headquarters: 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551-9000 
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Text continued from page 404 : 
on the bus* With a dock speed of 5 
MHz, this provides 800 nanoseconds 
(ns) for the transfer to occur* 

Synchronous Bus Operation 

In the design of the 68000, Moto¬ 
rola recognized that a large number 
of 8-bit synchronous peripherals are 
available and familiar to many peo¬ 
ple. These devices depend on the 
timing signals generated by the 6800 
family of processors for data commu¬ 
nication. To provide compatibility 
the 68000 can also generate a syn¬ 
chronous timing signal. 

When the AS line is asserted (low), 
the sync hron ous peripherals must 
pull the VPA (valid peripheral ad¬ 
dress) processor pin low to generate 
the synchronous timing signals VMA 
(valid memory address) and E 
(enable). In the VU68K, the only set 
of devices that uses synchronous 
transfers is the Asynchronous Com¬ 
munications Interface Adapters or 
ACLAs (ICU, IC12), which drive the 
two serial ports (note that the term 
asynchronous here refers to the 
RS-232C standard and not the bus 
protocol). These two ports may be ac¬ 
cessed at addresses $A0000Q~$A0Q002 
and $C00000-$C00002. (For the re¬ 
mainder of this article, the prefix "$" 
will denote a hexadecimal address.) 
Address line A23 is tied to the pro¬ 
cessor's VPA pin through an inverter 
(IC3). When either ACIA is selec ted, 
A23 must be high, which pulls VPA 
low and initiates the synchronous 
data transfer. After the transfer is 
complete, the processor automati¬ 
cally resumes asynchronous opera¬ 
tion. This scheme limits addresses 
using A23 to synchronous devices 
only. 

Interrupt Handling 

The 68000 has two modes of inter- 
rupt processing: normal and alter¬ 
nate. In the normal mode, the pro¬ 
cessor responds to an interrupt re¬ 
quest by placing the level number of 
the interrupt on bits A1-A3 of the ad¬ 
dress bus and driving the function 
code lines FC0-FC2 high. The inter¬ 
rupting device then must place a vec- 
tor num ber on the data bus and pull 
UIACK low to signal the 68000 that 
the vector number is available. The 


Address 

Device 

SOOOOOO-SOOOFFF 

ROM 

$00100Q-$001FFF 

RAM 

SAO00O0-SA00O02 

Terminal 

$COOOOO-$COOO02 

Serial Port 

Table 2: The address map. 



68000 uses this vector number to ac¬ 
quire the service-routine address 
from the vector table in low memory. 
In the alternate mode, known as 
auto-vectoring, the processor again 
places the level number of the inter¬ 
rupt on A1-A3 and drives FC0-FC2 
high. Then, instead of placing a vec¬ 
tor number on the data bu s, th e in¬ 
terrupting device pulls the VPA pro¬ 
cessor pin low. This causes the pro¬ 
cessor to acquire the service-routine 
address from the position in the vec¬ 
tor table that corresponds to the in¬ 
terrupt level. Therefore, in auto¬ 
vector mode, there are seven inter¬ 
rupt vectors, each of which is associ¬ 
ated with one level of interrupt. 

The VU68K uses the auto-vector 
mode for interrupts. When the 68000 
responds to an interrupt, all address 
bus lines except A1-A3 are driven 
high. Since A23 is connected to VPA 
through an inverter to support syn¬ 
chronous transfers, the processor is 
forced into the auto-vector mode for 
all interrupts. 

The VU68K acknowledges only 
two levels of interrupt: level 1 for key¬ 
board serial-port interrupts and level 
2 for communication serial-port inter¬ 
rupts. Int errup ts are signaled by lines 
IPL0 and IPL1. IPL2 is always main¬ 
tained high. This interrupt structure 
enables the keyboard and communi¬ 
cation serial ports to be used simul¬ 
taneously. 

Address Decoding 

The VU68K's memory is divided 
into 2K-word by 16-bit memory 
blocks, with a total potential of 32K 
words. The reason for this arrange¬ 
ment is that the VU68K uses only 11 
of the 68000's address bits for word 
selection and another 4 address bits 
for memory-block selection. The 11 
bits select one of 2K words, while the 


other 4 bits select one of sixteen 2K- 
word blocks. Since each block con¬ 
tains 2K words, the total memory ca¬ 
pacity is 2K by 16 or 32K words. 

The word-selection bits, Al-All, 
go directly to each of the ROM and 
RAM ICs. The block-selection bits, 
A12-A15, go to a 4-to-16 decoder 
(IC5). The decoder, through the IC6 
OR jjates, pulls the output enable 
(OE) lines of the selected 2K-word 
block low to activate that block. Since 
the data bus on the 68000 is 16 bits 
wide and the memory ICs used in 
the VU68K are each 8 bits wide, we 
had to use two memory ICs for each 
16-bit-wide memory block. One of 
the memory ICs is assigned to the 
high-order 8 bits of the data bus, 
while the other is assigned to the 
low-order 8 bits. 

The VU68K uses the 68000's UDS 
and LDS lines to control the method 
by which data is transferred to or 
from memory. If both lines are low, 
then data transfers occur in 16-bit 
words. If only one of the lines is low, 
then transfers occur one byte at a 
time. Note that two memory chips 
are active for a 16-bit transfer, while 
only one chip is selected for an 8-bit 
transfer. To select the correct device 
for a memory transfer, the output of 
the decoder is co mbine d through an 
OR gate with the UDS and LDS sig¬ 
nal to generate four signals—RAME, 
RAMO, ROME, ROMO—for select¬ 
ing the correct memory device. The 
address map is shown in table 2. 

To add memory or other asynchro¬ 
nous devices to the VU68K, all we 
have to do is select an address in the 
lower 64K bytes of memory. The 
high-order 4 bits of this new address 
cause one pin of the address decoder 
to be driven low. The output from 
this pin can then be used with addi¬ 
tional decoding logic for selecting the 
new device. Adding a new asynchro¬ 
nous peripheral is even easier. Just 
select an address that sets address bit 
A23 and is not used by any other 
device. Addresses that set bit A23 are 
in the range $80000Q“$FFFFFF. 

Let's assume that we wish to add 
another 2K-word block. Well place 
two 6116 static RAM chips, 2K by 8 
bits each, at addresses $002000- 
S002FFF. From the address map in 


January 1984 © BYTE Publications Inc. 411 













table 2 we can see that these locations 
are not currently used. The new 
RAM select line will be pin 3 of the 
address decoder output. Two addi¬ 
tional OR gates will be required to 
ensure that the device assigned to the 
upper and lower portion of the bus 
is addressed only when dictated by 
theappropriate setting of UDS and 
LDS. The address map in table 3 rep 
resents the new configuration. 

If we want to add a new synchro¬ 
nous device, the address extension is 
even simpler. Let's assume that we 
wish to add another serial port. The 
Motorola 6850 we used earlier is a 
serial port chip that requires three 
chip selects, two in the high state and 
one in the low state. If we He one of 
these to a high state and then use the 
other two select lines, we can safely 
use addresses $90QOOO-$9OOOQ2 for 
the device's control/status and data 
registers, respectively. This address 
avoids conflict with the other two 
synchronous devices and allows us to 
drive the device select lines without 
additional logic. The high select line 
will be address line A20, and the low 
select line will be address line A21. 
Table 4 is an address map that in¬ 
cludes the new memory and serial 
port. 

To enhance the interrupt structure 
so that not all interrupts are handled 
in the auto-vector mode, make sure 
that the synchronous mode-select 
line is still driven high when the ter¬ 
minal and serial ports are addressed. 
Discrete logic can easily remedy this 
problem. 

Communications Interface 

The basis of the VU68K's commu¬ 
nication facility is the ACIA, This 
8-bit device communicates synchro¬ 
nously on the data bus and asynchro¬ 
nously on the external RS-232C line. 
Both ACIA devices in the VU68K are 
initialized by the monitor software to 
handle full-duplex RS-232C lines 
with two stop bits and no parity. You 
can change these characteristics by 
moving new values to the terminal 
and serial port control registers at 
locations $AOOOOQ and $COOOO0, re¬ 
spectively. The values to be loaded 
there can be determined from the 
Motorola 6850 data sheet. 


Address 

Device 

SOOOOOO-SOOOFFF 

ROM 

$001000-$001FFF 

RAM 

$002000-$002FFF 

New RAM 

$ADOOQO-$A00002 

Terminal 

$cooooo-$coooo 2 

Serial Port 

Table 3: The extended address map. 


Address 

Device 

$000000-S0O0FFF 

ROM 

$001000-5001FFF 

RAM 

$Q02000-$002FFF 

New RAM 

$900000-$900002 

New Serial Port 

$AOOOOO-$AOOQ02 

Terminal 

$cooooo-$coooo 2 

Senal Port 

Table 4: The extended address map with 
a serial port added. 


Vector Address 

Interrupt 

$1000 

User Trap-vector B 

$1004 

User Trap-vector C 

$1006 

User Trap-vector D 

$100C 

User Trap-vector E 

$1010 

User Trap'vector F 

$1014 

User Interrupt-vector 1 

$1018 

User Interrupt-vector 2 

$101C 

User Enterrupt-vector 3 

$1020 

User Interrupt-vector 4 

$1024 

User Interrupt-vector 5 

$1028 

Auto-vector Level 3 

$102C 

Auto-vector Level 4 

$1030 

Auto-vector Level 5 

$1034 

Auto-vector Level 6 

$1036 

Auto-vector Level 7 

Table 5: User interrupt-vectors. 


We added two line conditioners 
after the AClAs to provide RS-232C 
logic levels to the external lines. We 
used 1488 and 1489 quad line-drivers/ 
receivers (104, IC15) for this pur¬ 
pose. A 14411 bit-rate frequency 
generator (IC13) and a 1.8432-MHz 
crystal tell the ACIAs at what data 
rate they may transmit and receive on 
the RS-232C lines. Data rates are 
switch selectable through a dual in¬ 
line package (DIP) switch and may be 
selected independently for either the 
terminal or communication serial 
port. The allowable data rates are 300, 
1200, 2400, and 9600 bps. You can use 
other data rates by connecting the 
DIP switch to the proper pins on the 
14411. All interrupts generated by the 


terminal or communication serial 
port are handled by the interrupt- 
service routines in the monitor, 
which we will describe later. 

Miscellaneous Support 

The only devices we haven't yet 
covered are the reset and clock cir¬ 
cuits. The reset circuit is simply a de- 
bounced switch that pulls both the 
RESET and HALT pins of the pro¬ 
cessor low. These pins must be held 
low for at least 100 milliseconds for 
the reset operation to funcHon cor¬ 
rectly. In the VU68K, we used a 
push-on/push-off switch to do this. 
You can use a conventional momen¬ 
tary contact switch if you ensure that 
the switch is off for at least 100 milli¬ 
seconds. 

The clock circuit is an oscillator cir¬ 
cuit driven by a 5-MHz crystal. The 
resulting signal, CLK, drives both the 
processor dock and the counter used 
in asynchronous accesses. 

A Monitor Program 

To support the hardware of the 
VU68K, we developed a comprehen¬ 
sive monitor program called 
VUBUG. VUBUG provides a set of 
program-development support ser¬ 
vices that includes I/O (input/output) 
buffering, program-development 
commands, trap handlers, and error¬ 
handling utilities. 

VUBUG provides buffered I/O for 
both the terminal and communica¬ 
tion serial port. Separate interrupt- 
handling routines for these devices 
located at level 1 and level 2 of the in¬ 
terrupt structure, respectively, pro¬ 
vide a complete set of facilides for im¬ 
plementing concurrent buffered I/O. 
When a port generates an interrupt, 
VUBUG causes the processor to read 
the port and place the data in a buf¬ 
fer that can store 16 bytes. A trap in¬ 
struction, which we will discuss later, 
retrieves the data. Interrupts from the 
terminal keyboard cause the charac¬ 
ter read to be echoed immediately as 
well as buffered. 

The VUBUG interrupt structure in¬ 
cludes five auto-vectors, the first five 
user interrupt-vectors, and five user 
trap-vectors, which are loaded by the 
monitor to point to the locations 
shown in table 5. At each of these 
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printer. 

Only $599. 

For the first time, your letter-quality printer 
can be used almost anywhere! Bring the new 
Transtar 120 with you to work, to school, anc 
home again! Conveniently weighing in at less 
than 19 pounds, it generates unrivaled print 
quality and is the size of a standard briefcase. 
The new 120 is so light, so small, that you 
can take it with you! 

Remarkably, the new $599 Transtar 120 is 
"plug and go" compatible with the best-sel¬ 
ling word processing programs. Just plug the 
120 into your personal computer and watch 
this precision printer purr along at 14 cps 
Shannon text speed producing superscript, 
subscript, underlining and a true boldface. 
Even using letterhead is now a breeze with 
the 120's automatic single sheet loading! 

Don't worry about durability: it's a tough 
little machine. It joins the highly reliable fam¬ 
ily of Transtar printers with a failure rate 
that's the envy of the industry: less than 1%. 
Should your 120 ever need repair, a nation¬ 
wide network of authorized service centers 
stands ready for speedy repair on your six- 
month end-user warranty. 

Just think of it: everything you want in a 
letter-quality printer...any where you want it. 
Only $599. 

Transtar 

P.O. Box C-96975, Bellevue, Washington 98009 
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locations, you may assemble a branch 
instruction to an exception handler 
that you provide. The 4 bytes set 
aside for each vector allows for a 
branch with a 16-bit displacement. Be 
careful to terminate these exception 
handlers with an RTE instruction to 
ensure proper return from the excep¬ 
tion handler. 

VUBUG supports a set of com¬ 


mands that we've selected to support 
the goal of simplicity, Table 6 sum¬ 
marizes the available commands and 
subcommands. Perhaps the most 
powerful command for program de¬ 
velopment is a combination of the 
Trace (t +) and Breakpoint (b +) com¬ 
mands. Trace is an instruction-by- 
instruction trace of the value of the 
user program counter; it shows the 


Command 

Action 

m<cr> 

Start memory mode 

m xxxx 

Start memory mode at xxxx 

xxxx 

Set pointer to xxxx 

-XX 

Store value xx at address in pointer 

,xx 

Increment pointer and store xx 

+ 

Increment pointer and display value 

- 

Decrement pointer and display value 

t<cr> 

Start program load 

f xxxx 

Start program load and offset each block by xxxx bytes 

d<cr> 

Display the next 80 bytes from memory pointer 

d xxxx<cr> 

Display 80 bytes starting at address xxxx 

d xxxx H yyyy 

Display all data between locations xxxx and yyyy inclusive 

! + 

Start trace 

t- 

Stop trace 

s+ 

Start single step 

s- 

Stop single step 

e 

Start terminal emulator mode 

g xxxx 

Start program at address xxxx 

g<cr> 

Start user program from address in user PC 

<cr> 

Same as g<cr> 

b+xxxx 

insert a breakpoint at address xxxx 

b - xxxx 

Remove a breakpoint at address xxxx 

b<cr> 

Show all breakpoints 

b# 

Remove ail breakpoints 

r<cr> 

Start register mode 

r xx 

Start register mode at register xx where xx is; 

SR/sr status register 

PC/pc program counter 

DQ/dO -D7/d7 data registers 

AO/aO - A7/a7 address registers 

.XX 

Set register pointer to register xx 

=xxxxxxxx 

Store vafue in register at pointer for SR value is xxxx 

<cr> 

Print values in all registers 

px yyyy 

Associate with px the program starting at address yyyy; where x is 

1, 2. or 3 

px<cr> 

Execute command px where x is 1, 2, or 3 

c xxxx = yyyy, zzzz 

Copy from location yyyy through location zzzz to locations starting 
at xxxx and increasing 

Table 6: Command 

summary. 


Trap 

Function 

Place Argument 
in Register 

Return Argument is 
Placed in Register 

0 

Exit 

None 

None 

1 

Get byte 

None 

DO 

2 

Get word 

None 

DO 

3 

Get long 

None 

DO 

4 

Write byte 

DO 

None 

5 

Write word 

DO 

None 

6 

Write long 

DO 

None 

7 

Get character 

None 

DO 

8 

Write string 

A0 

None 

9 

Write character 

DO 

None 

A 

Write cr-lf 

None 

None 

Table 7: 

VUBUG traps. 




ERG/68000 

MINI-SYSTEMS 


G Full IEEE 696/S 100 Compatibility 

HARDWARE OPTIONS 

□ 8MHz, 10 MHz, or 12 MHz 
68000/68010 CPU 

□ 68451 Memory Management 
0 Hardware Floating Point 

G Multiple Port Intelligent 1/0 

□ 64K/128K Static RAM (70 nsec) 

□ 256K/512K/1MB Dynamic RAM (150 
nsec) 

G Graphics-Digital Graphics 
CAT-16000 

G DMA Disk Interface 
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6BKFORTH 1 , FORTRAN 77, Z80 
Emulator, Whitesmiths’ C 

G IDRIS 3 O/S with C, PASCAL. 
FORTRAN 77, 68K-BASIC', CIS 
COBOL* INFORMIX 3 Relational 
DBMS 

G UNIX 3 SYS III O/S with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL 7 , 
ADA 3 , INFORMIX 3 , Relational DBMS 
G VEO 68K Screen Editor 

□ Motorola's MACSBUG and FFP 
Package 
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program's execution path. Breakpoint 
stops the program at the address you 
select. With these two commands, a 
user may see the instructions leading 
to a breakpoint and then use the 
other commands available in VUBUG 
to examine registers and memory to 
determine why that path was taken 
or to modify the path that will be 
taken after the breakpoint. 

The VUBUG monitor provides XI 
traps for servicing user-program re¬ 
quests, These traps are called simply 
by executing the appropriate trap in¬ 


struction with the appropriate argu¬ 
ment, as shown in table Z In addi¬ 
tion to these trap handlers, you can 
use traps B through F with the vec¬ 
tors at locations shown in table 5. 

Error handling, or exception pro¬ 
cessing, for processor-detected errors, 
is also provided by VUBUG, Error 
handling involves intercepting the in¬ 
terrupt and reporting the error on the 
terminal. In addition, the register 
values are copied into the register 
save area and are accessible via the 
r command. The errors trapped in¬ 



You can unlock new system capabilities with high-per¬ 
formance S-1Q0 boards from Seattle Computer. All are 
IEEE-696 compatible. But, for innovative systems that 
demand performance beyond the limits of conventional 
S-100 boards, you’ll wanl to know more about these 
Seattle Computer products. For example, with our 
8 MHz 8086 CPU, you’ll be able to build systems 
that run taster and consume less power than before. 
Take a closer look: 


8086 CPU Set: 8 MHz 8086 CPU * CPU Support 
board includes a console serial port, a second serial 
port, Centronics parallel port, vectored interrupt 
controller, four 16-bil timers and EPROM monitor 
for 8086 • MS-DOS 2.0 plus development utilities 

* 8087 numeric coprocessor is optional 
■ Single Qty: $595.00 

64k Static RAM Fully static design makes inter¬ 
facing easy * Compatible with a variety of CPU 
and DMA devices * High-speed (85 ns) RAMs 
operate to 10 MHz with no wait states * 16k , 

32k, and 48k OEM versions are available 

* Single Qty: $495.00 (64k) 

Disk Master 5 ® Controls as many as four 8" 
and four 5.25" floppy disk drives simulta¬ 
neously, in any combination - Uses 1793 
disk controller chip * Can be used with 
10 MHz CPUs * Single Qty: $325,00 

Multi -Port Serial Card 2- and 4-port ver¬ 
sions are available * These RS-232 ports 
operate as either "data sets’' or 
"data terminals" * 36" cables included 

* Single Qty: $280,00 (4-port) 

$210.00 (2-port) 


SEATTLE GIVES YOU 
AN EDGE IN S-100 
SYSTEM DESIGNS 


For the whole story on high-performance 
Seattle Computer S-100 boards, call: 

1 - 800 - 426-8936 

Dealer and OEM inquires are invited. 



TER 


1114 Industry Drive 
Seattle, WA 98188 


dude address/bus errors, illegal in¬ 
struction errors, privilege violations, 
and a class of generic errors that 
share a single error handler. The er¬ 
rors in this class are zero divide, CHK 
and TRAPV, and spurious interrupts. 

Rounding Out 

For a complete development sys¬ 
tem, you'll need an RS-232C ter¬ 
minal, a power supply that provides 
+5 volts at 0.5 amperes, and +12 and 
-12 volts at 0.1 amperes, and a host 
computer. 

Development software on the host 
should include a disassembler, high- 
level language processors, cross-ref¬ 
erence builders, machine simulators, 
and so forth. The only additional 
software required is a simple pro¬ 
gram to send the object program to 
the serial port for loading. Only your 
imagination and the capabilities of 
the host limit its use.H 


This system is currently running at 
Vanderbilt University and is proving to be 
an easy method for designing and testing 
software to run on the VU68K. Readers 
who desire more information on the 
VU68K and VUBUG can , for a nominal 
fee , order a copy of Vanderbilt University 
Computer Science Technical Report 
CS-83-01 from the following address: 

POB 1679 
Station B 

Vanderbilt University 
Nashville, TN 37235 

The authors would like to thank the Com¬ 
puter Science and Electrical Engineering 
departments of Vanderbilt University for 
their support in VU68K system design and 
realization. Special thanks to Motorola 
Corporation for its assistance in the hard¬ 
ware design . 


Edward M. Carter teaches computer science at 
the U.S . Air force Academy, This work was com¬ 
pleted while he urns doing graduate work at Under¬ 
bill University in Nashville. He has a B.S. from the 
U.S. Air Force Academy an M.S. from UCLA, 
and a Ph.D. from Utnderbilt. He can be reached at 
USAFAJDFCS, USAFA CO 80840 . 

A. B. Bonds teaches electrical engineering at 
Wnderbiit . He holds a Ph.D, in electrical engineer¬ 
ing and is currently studying models of informa¬ 
tion processing in mammalian visual systems , He 
also tikes “to mess with antique autosT He can be 
reached at Vanderbilt University, POB 1824B, 
Nashville, TN 37235. 
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Translating the SAS 
Language into BASIC 

Use of a preprocessor program lets you run SAS-like syntax on 

microcomputers 


This article examines issues that 
arose when I implemented a prepro¬ 
cessor program to translate SAS-like 
program statements to statements in 
version 5 of Microsoft BASIC. It is 
easier to use a preprocessor program 
than to write a true SAS compiler for 
a microcomputer because the source 
and object languages of Microsoft 
BASIC's version 5 used with a pre¬ 
processor are more similar to each 
other than to those a compiler would 
utilize. An overview of SAS appears 
in the text box on page 433 and pro¬ 
vides an introduction to the lan¬ 
guage- 

Special SAS Features 

Unlike SAS, traditional program¬ 
ming languages require the develop¬ 
ment of a data structure for each file 
as well as a data structure for all pro¬ 
gram variables and algorithms for 
manipulating these elements. SAS 
syntax, however, allows a program¬ 
mer to take advantage of an invisible 
data file structure (the SAS data set) 
and a means of relating that structure 
to the program variables. In SAS pro¬ 
grams that deal with a data set, all 
variables are referred to by an eight- 
character name, without regard to 

SAS is a registered trademark of SAS Institute Inc. 


by Jeff Bass 

such factors as column positions. 
SAS also provides a large library of 
programs that interact directly with 
this standard data structure. These 
features, which make SAS popular 
for use on mainframes, also make its 
syntax attractive for use on micro¬ 
computers; the size of its program 
library has thus far, however, pro¬ 
hibited the language's use on micro¬ 
computers. 

The most commonly used lan¬ 
guage for microcomputers is BASIC. 
It's a primitive language compared to 
full SAS syntax, but small and easy 
enough to implement as an inter¬ 
preter. Thus, it is almost universally 
used on microcomputers, where it's 
stored in ROM and therefore easily 
accessible. Kemighan and Plaugher 
in Software Tools (Reading, MA: 
Addison-Wesley, 1976) demonstrate 
how to deal with the problem of 
working with a less-than-optimum 
yet readily available language, such 
as BASIC, when you would prefer to 
work with another (SAS, for exam¬ 
ple). They show how to use a pro¬ 
gram called a preprocessor to trans¬ 
late RATFOR program statements, 
which they like to use, into a program 
composed of FORTRAN statements, 
which would be usable on their 
machine. 


I have written a preprocessor pro¬ 
gram that similarly translates SAS- 
like program statements into equiva¬ 
lent BASIC statements and thus per¬ 
mits SAS-like programs to run on a 
microcomputer. The preprocessor ap¬ 
proach, combined with the inter¬ 
pretive nature of BASIC, makes the 
resultant programs run slowly, but it 
has nevertheless proved practical for 
small programs and data sets. Re¬ 
searchers should find such a prepro¬ 
cessor useful with a relatively small 
data set—for instance, one with 200 
to 300 observations of 30 variables. 
Such a preprocessor also could be 
used in teaching computer skills with 
microcomputers. 

The remainder of this article ex¬ 
amines the choice of a SAS-synfax 
subset, the strong and weak points 
of the BASIC dialect used, the meth¬ 
od chosen for representing data, and 
preprocessor techniques employed. 
It concludes with a suggestion for an 
area to explore in the future. 

SAS Syntax Features 

The SAS syntax is very similar to 
that of PL/I in format and scope. 
Therefore, writing a preprocessor 
program that would implement the 
entire language on a microcomputer 
seemed impossible. I had to make 
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some difficult choices: what was too 
important to leave out, and which 
processes were too long to keep? SAS 
processes, abbreviated as procs, op¬ 
erate as subroutines, although they 
are actually primitives of the lan¬ 
guage* A few candidates were elimi¬ 
nated: Proc Matrix, which requires 
that all matrices be held in memory, 
and Proc Sysreg, which requires that 
large sigma matrices be stored in 
memory. In addition, Proc BMDP 
(biomedical data processing) was 
eliminated because it wasn't available 
for use on microcomputers, and Proc 
Convert was not used because the 
types of data sets it converts would 
not be found on a microcomputer. 
Operating-system utilities that would 
not be useful on a microcomputer 
were also left out. 

Even with these processes omitted, 
far too many remained for one per¬ 
son to code in a reasonable amount 
of time, so I decided to concentrate 
on the 10 1 use most frequently: 
SORT, PRINT, CONTENTS, COPY, 
CORK, DELETE, MEANS, FREQ, 
GLM (general linear models pro¬ 
cedure), and PLOT Any two SAS 
users would probably argue about 
the wisdom of these choices, but 
these procs did provide a reasonable 
place to begin. 

Each process would become a 
BASIC program, chained (executed in 
sequence) from the preceding BASIC 
program corresponding to a process 
or data step. Subsetting the data step 
proved difficult; however, one goal 
was sufficiently important to domi¬ 
nate the procedure: MAS (microcom¬ 
puter analysis system) should be a 
true subset of the commonly accepted 
SAS syntax, thus making it unneces¬ 
sary for users to learn another syn¬ 
tax* To be a true subset, it would have 
to maintain the original SAS syntax 
and spelling; deletion of features 
would be the only acceptable change. 

This decision made it easy to drop 
features of the data step that would 
be the most difficult to implement on 
a microcomputer, such as those for¬ 
mats usable on mainframes. Because 
data sets used on a microcomputer 
are likely to have been typed in by 
the user (or to be sufficiently small 
to permit a user to type them), a pro¬ 


fusion of formats for dealing with 
widely varied data is less useful on 
a microcomputer than it would be on 
a mainframe. Therefore, I decided to 
limit raw data input to list input and 
to eliminate formats from raw data as 
well. Also, because of their imple¬ 
mentation and limited usefulness in 
small data sets, the ARRAY statement 
and its associated DO OVER state¬ 
ment were also left out. Most of the 
remaining data-step statements were 
implemented* 

Special Features of BASIC 
Version 5 

Using even a complex preprocessor 
to translate SAS syntax to an ordinary 
or standard dialect of BASIC was ex¬ 
tremely difficult. I chose the most 
common version of BASIC used on 
microcomputers, Microsoft, which is 
used on many 8- and 16-bit ma¬ 
chines. Versions of Microsoft BASIC 
are also the built-in language of 
Apple, IBM, and other popular 


SAS's syntax resembles 
that of PL/I In scope 
and format. 


microcomputers. In addition, BASIC 
is available for computers that run 
CP/M-86* 

The current release from Microsoft, 
version 5, is more than an extended 
dialect of BASIC, however. It is nearly 
a complete operating system, per¬ 
forming many of the functions that 
JCL (job control language) provides 
for the mainframe SAS package, in¬ 
cluding creating, deleting, and re¬ 
naming disk data sets and chaining 
programs. This release also allows 
common variables and files between 
such chained programs. In addition, 
Microsoft BASIC permits IF. * .THEN 
. . .ELSE constructs and such struc¬ 
tured control statements as WHILE 
. . .WEND (equivalent to SAS 82's 
DO. , .WHILE. . .END statement). 
Moreover, it permits double-precision 
calculations, 40-character variable 
names, and character variables with 
as many as 255 characters. Version 5's 
most important feature, however, is 
its ability to write BASIC program text 
to a disk file and then execute that 
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file—exactly what is needed for a 
SAS syntax processor. 

But this version of BASIC presents 
problems as well as solutions. For ex¬ 
ample, it permits only as many as 15 
files to be opened at one time. And 
because five files are required for 
such functions as keeping an event 
log and printing output, only 10 data 
sets remain accessible to processes 
and data steps. Moreover, because 
Microsoft BASIC is an interpreted 
language, each line of BASIC code is 
translated every time it is en¬ 
countered during program execution. 
This can make programs run much 
more slowly than programs compiled 
into native machine code. And al¬ 
though Microsoft does offer a BASIC 
compiler that uses a language similar 
to the one its interpreter offers, it 
would be difficult to use in the pre¬ 
processor arrangement described 
here because it loses the ability to 
dynamically dimension arrays and 
loses some of the chaining capability 
provided by the interpreted BASIC, 

Despite these drawbacks, however, 
BASIC provides features that make it 
a good choice for SAS syntax transla¬ 
tion. First, it provides many functions 
that are identical or very similar to 
those used in SAS data-step pro- 
grams; table 1 lists some examples. 
Second, like SAS, it computes the 
result of a logical comparison as a 
numeric quantity that can then be 
used in subsequent calculations. 
Consequently, an expression that 
categorizes variables, such as 



SYSTEM REQUIREMENTS: 

IBM PC* with one double-sided or ftt'D single- 
sided disk drives, an 80-cohtmn monitor 
and &4K RAM i96K for DOS 2.QL 
Coh r graphics adaptor opt to nal. 

"IBM PC is a trademark of 
International Business Machines Corps. 


A sophisticated simulation of 
modern life and human psychology. 

Includes: BASIC MODULE — 
create and guide characters 
through their lives... 

PROJECT CONTACT (Scenario #1) 
— save the U.S.A. from a mad 
scientist and terrorist plot... you 
have only 60 hours to complete 
your mission... 

HEROISM IN THE 
MODERN AGE is expandable to 
other modules and exciting 
scenarios. 

At your computer store. 



Pacific Infotech Corp, 


10850 Wilshire Blvd., 
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U.S.A. 


CAT_AGE (AGE<16)*! + 

fAGE > = 16 AND AGE <65)*2 + 
(AGE< =65)*3 

will work in a BASIC program just as 
it does in a SAS program, with the 
following exception. In BASIC pro¬ 
grams, the result of a logical com¬ 
parison is equal to if true and 0 
if false; in SAS programs, those re¬ 
sults would be +1 if true and 0 if 
false. The preprocessor could include 
code to reverse the sign of all rela¬ 
tional expressions. In the current ver¬ 
sion, however, I chose not to include 
it. BASIC also uses fairly understand¬ 
able error messages, such as "file not 
found" or "attempt to divide by 0," 


420 January 1904 © BYTE Publications Inc, 


Circle 279 on inquiry card. 

























































Some of the best brains 
in the computer business 
are gathering in Reno to give 
you a piece of their minds. 



For 3 days in February, Sage Faire f 84 gives you an 
opportunity to learn where high performance super¬ 
micro computer technology is going. 

Some of the finest minds in the computer business 
will tell you what’s happening, and more important, 
what is about to happen. 

A series of meetings, discussions and exhibits will 
teach you what's going on in software development, 
micro processor technology, new and improved oper¬ 
ating systems, the supermicros, and sales and 
marketing. 

Exhibitors will include: Digital Research, Ryan 
McFarland, Softech Micro Systems, State Of The 
Art, Timberline Systems and Whitesmiths. 


It all takes place in the fun and excitement of the 
MGM Grand Flotei/Casino in Reno, Nevada. 

Make plans to attend Sage Faire ’84, February 3-5. 
Ifs your chance for a meeting of the minds with the 
best brains in the computer business. And a chance to 
win a Sage II Computer with software, valued at $5790, 
just for attending the Faire.* 

For more information and a registration packet in¬ 
cluding travel and lodging discounts, write: 

Sage Faire '84 

4905 Energy Way, Reno, Nevada 89502 
or cal I Laura Smith at (702) 322-6868. 

*Sage Fai ne exhibitors and speakers, employees of Sage Computer 
and their families are not eligible. 



February 3-5,1984 


i Please send Information and a registration 
packet for Sage Faire ’84. 

NAME ______ 

| TITLE _ 

COMPANY _ 

| ADDRESS _ 

l 

CITY/STATE/ZtP _ 

SAGE FAIRE ’84 
{ 4905 Energy Way 

Reno, Nevada 89502 


Circle 314 on inquiry card. 


BYTE January 1954 421 











































SAVE MORE 

THAN EVER ON 

3M Scotch® 

DISKETTES 


/ AND OTHER 
COMPUTER NEEDS! 


3M Scotch® Diskettes 


LIFETIME WARRANTY! 


are boxed in 
10's with la¬ 
bels, envelopes and reinforced hubs on 
5V4* diskettes. 


$195 

| Qty. 20 


ea. 5 W SSDD 
(744) 


5W DSDD 
(745) 


$070 

Qty. 20 


5W SSQD-96TPI (746) $2.69 ea. 
5W DSQD-96TPI (747) $3.95 ea. 
8" SSSD (740) $2.07 ea. 

8“ SSDD (741) $2.54 ea. 

8" DSDD (743) $3.30 ea. 

SYNCOM Diskettes 


ea. 


LIFETIME WARRANTY! 


are a great bar¬ 
gain, Packed in 
polybags of 10 with envelopes, labels and 
reinforced hubs. 




5W SSDD $1.39 ea. 
5W DSDD $1.85 ea. 


Disk Caddies 

the original flip-up disk holder for 10 
diskettes, Beige or grey only. 

5V4"^1® 5 ea. 

8"$2 29 ea. 


FLIP ’N FILE 

—Redesigned for better appearance and 
greater ease of use. FLIP N FILE 25 
holds 25 5 IT diskettes; FLIP N FILE 50 
holds 50 5V4“ diskettes. 


FLIP N FILE 25 
Retail $29,95 

.,. DW Price 

$1750 

■f S4.00 Shprvg. 


FLIP N RLE 50 
Retail $39.95 

...DW Price 

$235° 

+ $5.00 Shpng. 


Minimum Order: 135,00 

Shipping: Diskettes Only: S3. DO per 200 diskettes or 
fraction, Other ttem s As shown in addition to diskette 
shipping charges. Payment: VISA. MASTERCARD, 
check or C.Q.D (C-Q.D customers please add Si 65.) 
Taxes: Illinois customers add 7%. 

WE WILL BEAT ANT NATIONALLY ADVERTISED PRICE! 

Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 

DISK WORLD! 

Suite 4BD6 » 30 Easl Huron Strael - Chicago. Illinois 60611 


Authorized Distributor 
Information Processing Products 
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SAS function... 

. . becomes.. Microsoft BASIC function 

S U BSTR (charva r.startpos. fen) 

M1 D$(ch ar var, startpos, 1 en) 

INPUT (charvar r fmt) 

VAL(charvar) 

PUT(charvar P fmt) 

STR$(charvar) 

LENGTH (charvar) 

LEN (charvar) 

ABSfnumvar) 

ABS(numvar) 

FLOOR(numvar) 

INT(numvar) 

INT(numvar) 

FlX(numvar) 

SQRT(numvar) 

SGR(numvar) 

SIN(nurrvar) 

SIN(numvar) 

ATAN(numvar) 

ATN(numvar) 

ARSIN(numvar) 

FNARSIN(numvar) 


with DEF FN ARS1N(x) = ATN(x/SGR(1 - x *x)) 

COSH(nurnvar) 

FNCOSH(numvar) 


with DEF FNCGSH(x) = (EXP(x) + EXP( - x))/2 

EXP(numvar) 

EXP(numvar) 

LOG(numvar) 

LOG(numvar) 

ROU ND(numvar places) 

F N R 0 U N D(n um var, pi aces) 


with DEF FNROUND(x,y) = F!X(x/y + .5)*y 

SlGN(numvar) 

SGN(numvar) 

UNIFORM(numvar) 

RND 


with RANDOMIZE(numvar) 

Note: A BASIC statement following the word "with" is executed one time during program 

initialization. 


Table 1; Because SAS and MS/C functions are similar, translating between the two 
languages is simple, as these examples illustrate. 


and allows a programmer to trap 
errors, handle them, and resume 
program execution* Thus, a 5AS syn¬ 
tax preprocessor can rely heavily on 
the error-trapping capability of the 
interpreter, greatly simplifying its 
design. 

In addition, this version of BASIC 
allows the dynamic loading of ma¬ 
chine-code programs and permits 
calling them as subroutines. Thus, 
many operations, such as sorting or 
inverting a matrix, which suffer from 
the interpreter's slowness, can be 
compiled into machine-code subrou¬ 
tines that are loaded and called as 
needed by the preprocessed SAS pro¬ 
gram—from an interpretive BASIC 
environment* 

File Structure and Treatment 
of Missing Values 

Before the processor was designed, 
two important system features had to 
be carefully specified: the file struc¬ 
ture for system data sets residing on 
the microcomputer disk and the rep¬ 
resentation of missing values. Both 


greatly affect the code to be generated 
by the preprocessor. A question of 
compatibility immediately arose— 
should the MAS file structure be de¬ 
signed to imitate the SAS data set 
structure? And should its missing 
value representation be the same? 
Careful study of these questions led 
to an answer of "no" to both* 

SAS system files will never be 
transferable between mainframes 
and microcomputers using a BASIC 
preprocessor approach, because the 
two systems use drastically different 
methods for internal binary represen¬ 
tation of numbers. Moreover, IBM 
mainframes use a coding scheme for 
text, EBCDIC (extended binary- 
coded-decimal interchange code), 
that differs from the one most com¬ 
monly used on microcomputers, 
ASCII (American National Standard 
Code for Information Interchange). 

After direct compatibility was ruled 
out, a clean slate remained for file 
design* The file design chosen was 
arbitrary, and virtually any one 
would work, provided it had been 
















512KB TO 2 MB EDC 
SINGLE BOARD 
MULTIBUS MEMORY 


256KB TO 1 MB 
SINGLE BORAD 
LSI 11 MEMORY 


2MB Q-BUS 
EDC 

512KB TO 2MB 
QUAD Q-BUS 
MEMORY 


• Pin to Pin MULTIBUS compatibility 
for both 8 bit and 16 bit systems. 

• Addressable up to 16 megabytes. 

• On board parity with selectable in¬ 
terrupt on parity ERROR. 

OR 

• Error Detecting and Correcting (EDC), 

SINGLE QTY. PRICE: 

Without/EDC W/EDC 

512KB $ 895.00 $1495.00 

2MB $5995,00 $6495.00 


Control Status Register (CSR) 

On board parity generator checker. 
Battery back-up mode. 


WITH ERROR 
DETECTION AND 
CORRECTION 


SINGLE QTY. PRICE: 
256KB $525.00 


UNBELIEVABLE LOW 
PRICE! 

Call for details! 


2MB FLOPPY 


10MB WINCHESTER 
OR 

20MB WINCHESTER 


Dual driven double density, double sided 
2 MB floppy (8 ,T ) with controller and 
bootstrap. Also reads single sided, single 
density! 

CM 220 TF $2695.00 


RLQ2 compatible Winchester subsystems, 
2MB floppy single dual controller and 
bootstrap is supplied with each purchase. 


42MB, 70MB t 140MB formatted Win¬ 
chester (8”) disk system w/controller and 
2MB floppy (8”) backup w/controller. 

CM240-WF: 42MB Winchester $6995.00 
CI-1270-WF: 70MB Winchester $7495,00 
CI-1340-WF: 140MB Winchester $9995.00 


0-820: 

10MB Winchester 2 MB floppy {8”) 
$4495.00 

20MB version add $500,00 


CM 1/23AC: LSI 11/23CPU, 256KB, 4x8 backplane, power supply and chassis (excluding rack slides) $2675.00 
CM 1/23 AF: LSI 11/23 + CPU 1MB, 4x8 backplane, power supply and chassis (excluding rack slides) $4125,00 


MEMORIES 


DISK SYSTEMS COMPUTERS 


■‘OFFERING QUALITY WITH AFFORDABLE PRICING’’ 

Chrislin Industries , Inc 

31352 Via Colinas • Westlake Village, CA 91362 
Telephone: 213-991-2254 • TWX 910-494-1253 CHRISLIN WKVG 


Multibus is a Trademark of Intel Corporation. QBUS, LSI. is a Trademark of Digital Equipment Corporation. 
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A Run-Time Library 
for Whitesmiths’ C 2.1 


■ Fast execution 

■ ROMable 

■ No royalties 

■ Fully reentrant 
machine support 

■ CP/M file support 

■ Error checking 

■ Usable with our AMX 
Multitasking Executive 

Real-Time C $ 95 

manual only $ 25 

source code $950 

Intel mnemonic $ 50 

to A-Natural converter 


Benchmarks 

1. Intto ASCII conv. 

2. Long to ASCII conv. 

3. Long random number 
generator 

4. Double 20 x 20 matrix 
multiply 

5. File copy (16kb) 

■ with Real-Time C 
□ without 


F 



1 2 


| 



3 4 5 


A MhzZBO. 3' J SO dtekettaTmnes may *ary with processor, disks, die. 


AMX and Real-T ime C are Iracfemarks of KADAK Products Lid. 

A-Natural is IM ol Whitesmiths Lid. CP/M isTM ol Dig Hal Research Corp, 
ZBO IsTM ert Slog Corp. 


KADAK Products Ltd. 

■■ 206-1847 W. Broadway Avenue 
Vancouver, B.C., Canada V6J 1Y5 
if Telephone: (604) 734-2796 
Telex: 04-55670 


Protect and Organize 



YOUR FLOPPY DISKS 
WITH MINI-EASEL 
BINDERS AND PAGES... 
and save 23%! 

Scratched or damaged floppies 
can erase hours-^even days— 
of carefully stored documents. 

Now there's no need to worry 
you can protect all your disks In 
clear vinyl pages and organize them 
for fingertip access! This compact 
binder comes with 20 protective pages 
to hold 5Vr disks. Each page has 
an extra pocket with a file card for disk 
identification. The binder opens to 
become a self-standing easel to hold disks and 
3-hole punched 5W'x 8W sheets at an easy-to-view angle 
Closed, it stores compactly on a shelf or in a drawer 

SAVE 23%! Mini-easel binder with 
20 pages and cards. Color: Slack 

Stock tfSFDRWL ., A $20.25 value 

20'mm pusms me 


$ 15 5 . 


Supplying superior service 
and products la businesses 
for aver 30 years. 


CALL TOLL FREE 1-BOO-421-4662 Monday-Friday. 6:DQ am-5iD0 p.m P.S.T. 
California residents, call (213) 731-0900. (Credit card orders only.) 


STATIC 

RESISTANT 

Specially for¬ 
mulated vinyl 
pages have tiny 
air pockets to 
insulate disks 
from damaging 
static. 


YES! I want the convenience and safety of 
the Mini-Easel Floppy Disk Binder! 

Please send me_(quantity) #5FDRM 

Mini-Floppy Disk Klt(a) at Si5.50 each. (Please 
include applicable lax and SI.95 ea. postage and 

handling .} Totei $______ 

D Check enclosed 
Mail and make payable to: 

28 'wm msms me 

3628 Crenshaw Blvtf. 


City_ 

Phone L 


-State 


JElP- 


MM 


P.O. Box 30022 
Lbs Angeles, CA 


□ CHARGE MY 

" I □ 

Visa 
□ [ 

MasterCard 


Card No. ^ 


1 








T] 





► 

ime) 





E>pnawi ^ 

■ejt red 

ISa 

Yr 


Signature X_ 


Qrdsra cannot be processed 


consistently implemented in the data 
step and all proc steps, which call on 
a SAS procedure to perform a par¬ 
ticular task on specified variables in 
a SAS data set. Because microcom¬ 
puter files cannot easily span multi¬ 
ple disks, the disk was regarded as 
part of a microcomputer's, similar to 
the operating-system data set on a 
mainframe. One disk would corre¬ 
spond to one MAS database. 

In the interest of simplicity, only 
one-part data-set names were imple¬ 
mented; responsibility for disk man¬ 
agement was left to the user. Each 
named MAS data set generates two 
microcomputer disk files, which are 
also identified by their MAS data-set 
name. One file has the suffix .HDR 
(for header) and contains file-header 
information such as filenames and 
variable names, types, lengths, and 
labels. The other file has the suffix 
.DAT (for data) and holds the data¬ 
set data. 

I performed timing tests to deter¬ 
mine whether numeric data should 
be represented in binary or ASCII 
form, Although Microsoft BASIC 
permits both types, the ASCII form 
is much simpler to program. The 
tests showed that the binary form 
was worth the extra effort, however, 
because it permits files, especially 
those with noninteger numbers, to be 
read in half the time that the ASCII 
form does. The .DAT files therefore 
store numeric variables in internal 
binary form and character strings in 
ASCII representation. Block size is 
determined by the disk-sector size of 
the microcomputer used. 

Missing values also presented com¬ 
plex choices. In the SAS package for 
use on mainframes, missing values 
behave in comparisons as though 
they had a value of negative infinity, 
and if they are used on the right- 
hand side of a numeric expression, 
they propagate to the left-hand side. 
Furthermore, if an illegal mathemat¬ 
ical operation is performed, a miss¬ 
ing value is also assigned to the left- 
hand side. In a microcomputer emu¬ 
lation, therefore, the method of 
representing missing values chosen 
should be easily recognized and also 
have these properties. I decided to 
use the 8-byte binary representation 
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The Micromint 
Collection 


Micromint. Supporting the varied projects that appear in Steve Ciarcia's monthly 
article in BYTE magazine, "Ciarcia's Circuit CellarOffering a wide range of 
computers and peripherals supporting the needs of the hobbyist as well as 
worldwide corporate clients. 


'X-16 MICROCOMPUTER 
VI PC COMPATIBLE 


28 MEMORY, I/O EXPANSION, 
CASSETTE INTERFACE 


Z8 CROSS ASSEMBLERS 


From A]ten Ashley 

rR 5-80 Model I or III .....£75. 

CP m 2.2 8 or Northstar SV* .150. 

From Micro Ftesources 

CP/M £.2 B" nr APPLE 5V*". .75. 


E-Z COLOR GRAPHICS 
INTERFACE 


SPEECH SYNTHESIZERS 


MICROVOX TEXT-TO-SPEECH 
SYNTHESIZER 


Z8 ANALOG TO DIGITAL 
CONVERTER NEW!!! 


Z8 EPROM PROGRAMMER 


300 BAUD ANSWER/ ORIGINATE 
MODEM KIT NEW!!! 


SWEET-TALKER VOICE 
SYNTHESIZER 


Z8 SERIAL EXPANSION BOARD 


BASIC SYSTEM 
STROLLER NEW!!! 

ices 18 Basic Computer Contmller 


TRIPLE VOLTAGE 
POWER SUPPLIES 


■ Adds additional RS 232C and opto-tsDlated 2a me 
current loop serial port to the ZB. 

■ Runs at 75 to 19.200 baud in all protocols. 

BCC0B Assembled A Tested... SI&0. 


Z816K MEMORY EXPANSION 
BOARD NEW!!! 


■ Add 16K of additional memory, RAM or EPROM, to 
your ZB System Controller in any multiple. 

■ Uses 2016, 6116,2716 or 2732 memory types. 

BCC14 w-BK Assembled A Tested.£120. 


Z8 FIVE SLOT MOTHER BOARD 


V0TRAX SC-01A PHONETIC 
SPEECH SYNTHESIZER 


MpX-16 is Sieve Ciarcia's most ambitious project 
lie. The computer runs all application software 
f n for the IBM PC and Is IBM PC bus compatible. 

e used with vnteo monitor & IBM keyboard with 
loaf adapter, 

■he MPX-16 m the form that best meets your 
|et As a bare board, as a wave-soldered board 
:ontairts all components less the IC r s, as an 
jnbled and tested circuit board or as a complete 
m 

|a/uretf on tbe cover of “BYTE" magazine. Also 
red (ft Ciartis's Circuit Cellar' November, 
\berM2$ January im 
Ins ail application programs written lor the IBM 
f (simply boot up the system and slip in a disk 
■acted lor the IBM PC). 

A PC bus compatible f 9 expansion slots. 

H BOBB 16-bit microprocessor, 

■bpnal Intel 6087 math coprocessor 
TbK bytes on-board memory. 

I lo one megabyte ol system memory 
J to 64K bytes of system ROM,'EPROM. 

Id RS-232C serial l.'t) ports 
Tree parallel I/O ports. 

Ik controller for 5W" or S- 1 drives 
peer levels ol vectored interrupts 
|-16 Microcomputer circuit board assembled 
I4K RAM, CP/M-8G or PCDOS BIOS $1,200. 

1-16 as above with 256K RAM.1 r 395 

1-1G Seml-KIt (wave soldered circuit 

lard w/all components) less iC's. 595, 

Ljlate kit ol JC'S w/25GK RAM. 595. 

|-16 Unpopulated (bare) pc board __ 300, 

i Operating System ..80, 

|-16 Switching Power Supply including 

* harness tor 2 disk drives. 300. 

1-1G Technical Reference Manual.50, 

1-1 & Metal Enclosure with cutouts for 
|o 5 W‘ lull height drives.300- 

* TM 100-2 double density drive .... 300. 

| PC Keyboard Interface Adapter. too. 

itterminal cable . 35. 

ale ..35. 


ping and handling additional on MPX-16 orders. 


IsesZilog Z8671 single chip microcomputer. 

In board tiny BASIC interpreter 
I parallel ports plus serial I/O port, 
list connect a CRT term inal and write control prg- 
Irams. in BASIC 

Ik bytes of RAM. up to 4K bytes of ROM, 
laud rates 110-9600 BPS. 
lata and add ress buses available for 124K memory 
lid l/Q expansion. 

lonsumes only 1.5 watts at +5, +12 A 12. 
|ras5 Assemblers lor various computers. 

1 Assembled A Tested ... £149. 

New Low Price 


C is # trademark ol International Business Machines. Inc 
6 is a trademark .of Digital Research Inc. 

JOS a a trademark of Micrasoft Inc 

| a trufemirk ol ZHog Inc. 
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Add color graphics, animation A 3-D effects to your 
5-100, TRS-BQ Model I and- III A Apple II at low cost 
The Super Editor software package includes a pattern 
editor, sprite editor, slrtfe show and demo scenes alt 
In BASIC Can be used with Color Momlor or TV set 
and rf modulator. 

• Ftesolution—256X192 Pwets 

• 1G colors including Black A Transparent 

• 16K Bytes on board VO mapped video memory 

• Advanced Ti TM59918A Color Video Processor 

• 32 SPRITES facilitates 3-D effect. 

• Composite Video oulpul, 

• Krell A Terrapin have LOGO software packages to 
support the E-Z Color Boards. 

Apple II E-Z Color plug-in board 
with Super Editor on 3.3 disk. 

EZ91 Assembled A Tested . $119. 

EZQ2 Complete Ktl. 105. 

NEW 1 ! S-1G0 E-Z COtor Graphics board with sound 
generator Atari type |oy sbek interface, plus MBasic 
CP/M Super Editor Software on 8" disk 

EZG4 Assembled A Tested..5269 

TFtS-BO Model I or Mode! ill E-Z Color w/ Super Edi 
tor software, power supply and enclosure. 

Assembled A Tested . $249. 

Complete Kit . ,219. 


As featured in Ciarcia’s Circuit Cellar 
BYTE Magazine. March 1983 

The newest item to Mitremirt's growing list of 
products is this 3DD Baud Modem ft is crystal 
controlled, uses the Ti TMS 99532 1C, contains just 
25 parts and can be used with an acoustic coupler or 


in a direct connect mode 

MDG4 Complete Kit..560 

MDGS Transformer lor Direct Conned Mode .9. 
ACtft Acoustic Coupler KM .$20. 


• Add up to 8K of memory plus 3 parallel ports 
■ Cassette Interface—3Q0 baud K.C Standard 

BCC03 w 4K Assembled A Tested . $149. f 


• Transfer BASIC dr Assembly Language application 
programs from RAM to 2716 of 2732 EPROM. 

• Requires ZB Expansion Board for operation 

BCCU7 Assembled A Tested ... .£145 


MBG2 Assembled A Tested .$69 


The SC-DtA Speech Synthesizer is e completely self- 
contained solto slate device That phonetically synthes¬ 
izes continuous speech of unlimited vocabulary Used 
in Micravox and Sweet-^lker. 

SC01A Quantity 1-99 .$44. w, 

m + . 32. M. 

1DOO + .24. ea. 


+ 5v(Vj 3O0 ma. +/- 12vfa 25 ma. 

upsm Assembled A Tested.S35, 

UPS02 Complete Kit .27. 

+ 5v (tr 1 Ampi + 12v (<£ .5 Amp, - I2v f« 56 ma. 

DPSD3 Assembled A Tested . 6Q. 

DPS04 Complete Kit.50. 


■ Uses Analog Devices 7561 B channel B bit 1C 

• Adds Process Control capability to the Z8 

* 1006 samples per second. 

BCC13 Assembled A Tested.£140. 


As featured in Ciarcia's Circuit Cellar 
BYTE Magazine September ; October 1982. 

Micravox is a second generasion professional voice 
quality text-to-speech synthesizer that is easily inter¬ 
laced to any computer, modem. RS-232C serial 
or parallel output device and provides speech of 
unbelievable clarity. 

• Unlimited vocabulary 

• 64 programmable inltection levels 

• 6K text-to-speech algorithm 

• Full ASCI] character set recogmbon and echo 

■ R5232C and parallel output 

■ taoG character butter. 3000 optional. 

• Adjustable baud rales < 75-9600). 

■ Spelling output mode 

• 7 octave music and sound effects. 

■ On board audio amplifier A power supply 


• X-On/X-Off handshaking 

MVtn Assembled with IK buffer.£299 

NM02 Complete Kit with IK buffer.— 219. 


Add £15. GO lor 3K buffer option. 


As featured in Ciartiss Circuit Cellar 
BYTE Magazine, September 1981 
The Sweet-Talker Voice Synthesizer allows you to add 
speech of unlimited vocabulary to your Apple II or any 
computer wilft a parallel printer port at very low cost. 

* Utilizes Wire* SC-01A speech synthesizer 

■ Unlimited vocabulary 

■ Text-to-Speech Algorithm on disk tor Apple II 

* Contains 64 phonemes accessed by B-bit code. 

■ Fnur levels ot programmable inflection 

* On board audio amplifier 6 volume control 
ST02 Apple II plug-in, Assembled A Tested 

with Tmrt-to-Speech Algorithm on 3.3 disk . job. 
NEW LOW PRICE1M 

5T01 Parallel Port Version, Assembled.99. 

New Lnw Price 


MICRQMtNT INC. 561 Willow Avenue, 

Cedarhurst. NY 11516 

To Order: Call Toll Free 1-800-645-3479 

For Information Caff: 1-516-374-6793 
Caff: Monday-Friday f 9S PM 
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of negative infinity for the MAS miss¬ 
ing value, with the least significant 
byte replaced by the ASCII represen¬ 
tation of the " * " character* This 
value is easily recognized and propa¬ 
gates as the SAS missing value does 
in comparisons* The preprocessor 
adds appropriate code in front of all 
assignment statements to check for 
missing values and propagate them 
as necessary* 

Program Line-Parsing Techniques 

The preprocessor program for han- 


dling SAS syntax reads the file con¬ 
taining the user's SAS-like source 
code, translating it into BASIC source 
code on a line-by-line basis* The 
ASCII BASIC code is written to sev¬ 
eral files, with one program file for 
each SAS step. Each of these program 
files has a chain instruction as its last 
executable step, so that the next pro¬ 
gram is executed in turn* The chain 
is started by the preprocessor, whose 
last executable instruction is a chain 
instruction that executes the first 
BASIC program* Shared variables are 


communicated with Microsoft 
BASIC's COMMON statement* 

The proc steps were fairly easy to 
implement. Eor each proc, a core pro¬ 
cedure that actually performs the 
work was written in BASIC, using or¬ 
dinary statistical and computing al¬ 
gorithms. For each proc step en¬ 
countered, the preprocessor writes 
code that stores variable names and 
other needed information in standard 
places, copies this code onto the 
BASIC source file, copies the core 
procedure onto the BASIC source file, 
and adds closing and chaining code 
to the end of the BASIC source file. 
The resulting BASIC program will 
then behave as if it were the appro¬ 
priate SAS procedure with its sup¬ 
plied procedure information state¬ 
ments* 

Implementing the data step, how¬ 
ever, proved more difficult. Pseudo¬ 
code is an arbitrary code, indepen¬ 
dent of system hardware, which must 
be translated into computer code* A 
SAS data step must have the ability 
to do the following: perform non¬ 
executable statements; initialize 
variables; open MAS files named in 
DATA statements for output; open 
files named in INFILE, SET, or 
MERGE statements for input; 
WHILE (observations, or obs, left on 
any input file and obs limit not ex¬ 
ceeded); initialize user variables not 
in RETAIN to missing; perform exe¬ 
cutable statements; WEND; close 
files; chain to next BASIC program. 

The preprocessor's job is to read 
the user's SAS-like code for the data 
step and generate a BASIC program 
in the pseudocode format* BASIC 
has another feature that eases the 
translation task: its program state¬ 
ments can be written in ASCII to a 
file in any order, but when loading 
or chaining the program, it places the 
statements in ascending order. As a 
result, the preprocessor need not 
save the code for forward references 
and write it out to the program file 
at the proper time. Instead, it can 
write code to the file as it must be 
generated. If, for example, the pre¬ 
processor is generating linear BASIC 
code at line 10000 inside a loop, and 
it needs to generate a subroutine out¬ 
side the loop in the line-20000 range. 


19 B-STflT 

n POWERFUL NEW SET OF STATISTICS PROGRAMS 
FOR CP/M 80 ■ ALL FORMATS 


Com pore B-STAFs features: 

• Data base up to 192 variables 

• Computations in double precision 

• Storage of data on disk 

• Full editing and update 

• Print-out raw data 

• Data shipping flag feature 

• Minimum 64h 

• One or multiple drives 

• Compatible with other data bases 


Unlimited number of cases 
Analyze up to 65 variables 
Data transformations 
Any subset of data selectable 
flaw or intermediate data entry 
Totally menu driven 
flit MSASIC code (modifiable) 
Data coded } ,0 permitted 
Operational with hard disk. 


B-STRT Is a set of seven program modules sold separately or as a package: 

Stepwise Multiple Regression - for up to 61 variables [straight regression up to 65 variables). Raw data, 
correlabans. or variance-covariance entry. €ach step output (addition or deletion) indudes: regression coefficients,, 
regression and residuals tables, multipie correlation coef. std. error. F-ratia, etc. Also means, standard deviations 
and interconelabons, Printed listings of residuals for each observation $1 £0 

Factor Analysis - Principal components. VflflIMflX and oblique simple structures, for up to 45 variables and factors 
Pisa orthogonal-powered vector and weighted cross-factor simple structure methods Roui data or correlation 
entry. Three estimates of communolibes: units, absolute maximum rouu r and squared multiple correlations. 

Iterations.... .. .$•$ 

Discriminant Function - For up to 56 variables* Discriminant function coefficients, f-ratio, cutoff point and i -score 
cutoff points. Discrirranant function do to base totally compatible with Stepwise Multiple Regression ond Factor 
Analysis [and vice versa).*. . . .$70 

Analysis of Variance - For up to 10 main effects and 10 levels, with equal ceil frequencies Cell means ond stan¬ 
dard deviations printed out All two-way interactions evaluated, Output indudes degrees of freedom, mean 
square and F-ratio for dl mdn and interaction effects. $85 

Analysis of Covariance - For up to 5 main effects with as many os 10 levels and 0 to20 covatiates. Complex least 
squares method Appropriate for equal or unequal cell frequencies* All cell means ond standard deviations printed. 
Tables indude: source, degrees of freedom, mean square. F-ratia far main and interaction effects, All two-way 
interactions evaluated .$105 

Analysis of Variance (Ul + 8) - Repeated measures design. Any combination of between and/or within subjects 
(cases) independent variables for a total of five factors, fill into factions evaluated (up ta five-way)- €qual or 
unequal groups Rerun feature permits output with modifications From up to T ,000 to over 50,000 cases permitted 

(depending on the design).... T _ „ „..*.*_$115 

Matrix Manipulation - Outputs the addition, subtraction, multiplication, inversion, and transpose of matrices of 
up to 40 rows by 40 columns All menu driven. Also provides for the solution of a system of equations of up to an 
order of 40, Outputs to screen and/ or printer . . $45 


ANV SIX PROGRAM MODULES $245 
ALL SEVEN PROGRAM MODULES $295 

For Technical Support 

Robert A* Belanger, Ph*D. 

(213) 969-4112 

CP/M Is a trademark of Digital Research. Inc. 

M0A5IC 6 a product of Microsoft Carp. 


For Purchases ond Literature 

H belanger 

RESEARCH ASSOCIATES 

541 ill 6TH ST. 
RZUSFl CA 91702 
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NBAEA SOFIWsffE 


FOR CPMTOP QUALITY bottom price. 

Nevada makes it easy and economical to get the software you want and need. Need a better BASIC? We’ve got it Is BASIC 
not solving your business or engineering problems? Nevada COBOL or FORTRAN will The media praises Nevada, and 
it’s priced right: just $39.95-about 1/10 what comparable quality costs. For about half the price of one competitive pack¬ 
age, you can own the entire Nevada Software library! So don't wait; order one or two or all of our bargains-today. 











Finally, a better BASIC. This straight¬ 
forward language lets beginners write 
ao' useful programs without limiting them to 
simple programs. New Nevada BASIC's 
■ interpreter has Prof. Starkweathers great 

built-in full-screen text editor. You can define 
' e «e^ si n g le- and m u It i-1 i ne f u n ct ions. PI us there are 
^ full-matrix operations, Random Access and Sequen- 
e tial files, program execution with a simple command, 
BCD Math-no round-off errors. With Nevada BASIC, micros can 
run like minis costing thousands more. 

Whether you do business computing or 
learn computing for business, COBOL is 
the language: more business application 
software is in COBOL than in all other 
languages combined. Based on ANSJ-74 
standards, Nevada COBOL offers many 
v advanced features: Random Access 
^ and Sequential files, debugging capa¬ 
bility, COPY statement, character string, 

16 bit binary and decimal data types. Colleges use 
the fine documentation as classroom texts. It's field- 
proven by 10,000 + worldwide business, government 
and education users. Join them. 

COBOL Application Package-Book L 
Superior user documentation that saves even 
experienced programmers many hours, 

“If you want to 
learn or teach some¬ 
one FORTRAN , 
this is the package 

0V h.n/" Acrccc 

< 

^ ^ I earn \ ng and teach i ng, for sci - 

*entists and engineers, Nevada 
' ^ is the perfect FORTRAN. Based on 
ANSI-66 standards (FORTRAN IV), its 
advanced features include IF. t THEN,..ELSE 
constructs, COPY statement, CFIAINing with 
COMMON, TRACE style debugging, and 150 verbal 
error messages. And you can intermix in-line 
FORTRAN and Assembly Language statements for 
special micro needs. Requires 4SK RAM. If you're 
shopping for FORTRAN, look no further. 


to buy! 1 ACCESS, 
March!April 79 83. For 






Perfect for training, testing, virtually all 
programmed instruction, and word puzzles 
It's the ideal companion language for BASIC, 
COBOL, and FORTRAN application packages, 
because it so quickly solves training and 
jb*- t d qcu me n tat ion p rob I e ms. N e vada PI LOT me ets a f f 

p i L0T73 sta ndards a nd has m any n ew featu res i ncl ud - 
ing a buift-in full-screen text editor. Prof. Starkweather's 
documentation is exceptional; 


the manual comes with 10 
free programs. See 
MICROCOMPUTING 
review, January 
1983, and you'll 
be convinced. 


^5 

#c 


“A well-thought-out 
product with excel¬ 
lent documentation 
and an astoundingiy 
low price." MICRO¬ 
COMPUTING. May 1983. 


Now, high-quality text editing 
for micros. A character-oriented 
full-screen display editor, Nevada 
EDIT is great for program editing as it's specifically 
designed to create COBOL. BASIC, and FORTRAN 
programs. Simple to configure, you 
customize tab stops, default file 
type, keyboard layout, and 
CRT by menu selection, 

Nevada EDIT may pay 
off better than 
any software 
purchase 
you’ve 
made. 


Money 

w back guaran- 
tee; you must be 
com p letel y sat isf ied, 
P& or return the pack¬ 
ages^)-in good condition 
with the sealed diskette(s) 
unopened-within 30 days, and 
we ll gladly refund your money, 

CP-'M isa registered trademark or Dig Hal Research, Inc, TRS-BO is a regjs- 
tered trademark gf Tandy C<jrp. Apple II is a trademark qE Apple CompuEsr, 
Inc. Osborne is a registered trademark of Osborne Computer Carp, Xerox 
S20 is a trademark of Xerox Coro Kaypro is a trademark at Nondmeat Sys 
Heath.Zeniih is a trademark of Heath Corp IBM is a trademark ot interna¬ 
tional Business Machines, Corp Nevada BASIC. Nevada COBOL. Nevada 
FORTRAN. Nevada PILOT, Nevada EDlT r and Ellis Gempijling are iraile'- 
marks of EH is Computing, Inc c Ellis Computing Inc, 


Send to 

ELUS COMPUTING, INC, 

3917 Noriega Street 

San Francisco, CA 94122 Phone 415/753-0186 

Please send me: Software Packages 

□ BASIC □ COBOL D FORTRAN □ PILOT n EDIT 


Send my order for,__packages fa S39.95 each Total. 

COBOL Application package fa $9,95 each Total . 

Sales Tax . 


CalMotnla residents add Sales Tax 
Quisle Narlh America, add $6 per package for shipping, c 
tPostege paid wh bin Norlh America ) Checks must tw Snipping . 

<n U.S. dollars and drawn on a U.S. bank. 


L 


Disk Format 

□ 8 fl SSSD (Standard CR M IBM 3740) 
51 / 4 " Diskette for: 

□ Access 

□ Apple CP/M 

□ DEC VT 180 

□ Epson GX-10 

□ Heath Hard Sector (Z-89) 

□ Heath Soft Sector (Z-9G) 

□ IBM-PC (Baby blue or big blue card) 

□ Kay pro Double Density 


□ Micropofis Mod II (Vector Graphic) 
n NEC PC 8001 

□ Northstar Double Density 

□ North star Single Density 

□ Osborne (Single Density Disk) 

□ Sanyo 

□ Superbrain DD r DOS 3.X (512 byte sec) 

□ Televideo 

□ TRS-80 Model 1 (Relocated to 4200 hex) 

□ Xerox 820 (Single Density) 


□ Check enclosed □ Mastercard □ VISA TOTAL __ 

Card #___ Fxp Date__ 

Signat u re_— ____ 

Ship to: Name___ 

Street___ 

City/State/Zip___ 

The CP'*M operating system, an BDSQ, BOS5 or Z-BQ microprocessor, and 32K RAM 
are required Note. Double Density drive? can read Single Density duskedes. 


J 
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DATA EXCHANGE/64K 
SPOOLER 



The ADS-8212 DATA EXGHANGE/64K is a computer independent 
interface converter and print spooler It can be installed between 
virtually any computer and any peripheral. 

Data can be input in either serial or parallel, stored in its 64K 
bytes of RAM, and output serial or parallel. Serial ports support baud 
rates from 50 to 19 200 and both hardware and software hand¬ 
shaking. The input and output ports are completely independent, 
input data with one protocol and baud rate and output it with a 
different protocol and baud rate. Selections are dip switch 
selectable 

A unique feature is its ability to make unlimited numbers of 
copies. Hitting the copy button will send another copy to the 
printer When done making copies, hit the reset button to clear the 
memory 

Included with the DATA EXCHANGE/64K are two 4 foot 
output cables, one parallel cable with standard 
Centronics type connector and one serial 
cable wrth standard DB 25 connector 
Standard plugs are supplied for 
input ports. 

Suggested list price: $339 00 

Dealer inquiries welcome 


RS-232 HANDSHAKING 
RDY/BSY (DTR) 
Xon/Xoft 
ETX/ACK 


R5-232 




50 TO 192K BAUD 


DATA EXCHANGE/64K 

OUTPUT 



RS-232 


1 ^ ^ 




50 TO 19 2K BAUD 


64K BUFFER 

parallel 



Available at your local dealer or contact 


I I J J ANTEX DATA SYSTEMS 

[| " ’J | A Division of International Antex Inc. 
Umh 2630 California Street 

Mountain View, California 94040 ■ Phone: (4151 941-7914 
Telex: 704 969 JNTERAX UD 


it can do so. The code written to the 
program file will be line-10000 code, 
followed by the line-20000 range sub¬ 
routine, followed by the rest of the 
line-10000-range code. The BASIC in¬ 
terpreter can thus dynamically alter 
the line numbers, then put them into 
their proper order when the program 
file is loaded. 

Let's look carefully at each line of 
the pseudocode outline: 

1. Perform most nonexecutable state¬ 
ments. While most SAS code used 
in the DATA step is executable 
code performed once for each ob¬ 
servation in the output data set, 
this is not true of all SAS state¬ 
ments. DROP, KEEP, and RE¬ 
NAME affect the code that con¬ 
trols what variables and variable 
names will be stored on the out¬ 
put file, but do not affect each 
observation. The LABEL state¬ 
ment, for example, generates code 
that writes labels for the variables 
to the .HDR file for the data set but 
has no effect on the observations. 
No matter where these statements 
appear in the SAS data step, they 
generate code that acts once per 
DATA step rather than once per 
observation. 

2. Initialize variables. Many count¬ 
ing and control variables, such as 

_N_, _ERROR_, and input line 

counters must be initialized before 
the observations loop. 

3. Open MAS files named in DATA 
step for output. For every data set 
named in the DATA statement, the 
.HDR and .DAT files must be 
created and opened; then the data 
set name, label, time, and date of 
creation can be written to the 
-HDR file. 

4. Open files named in INFILE f SET 
or MERGE statements for input. For 
"raw input" files named in INF1LE 
statements (which specify the in¬ 
put used to create a SAS data set), 
a sequential open is performed. 
For MAS data sets named in 
SET or MERGE statements, the 
.HDR file is opened to gain in¬ 
formation about the data set, then 
the .HDR file is closed and the 
.DAT file is opened to permit direct 
input. 
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ANNOUNCING 
THE INSIDE STORY ON 
DATA SPEC CABLES. 



underhood shield 


Molded PVC 
under hood 


2mm PVC cover 


Aluminex 

shteld 


22AWG 

twisted 

conductors 


Strain reliever 


Take a look at the picture 
above. The shielding under 
the RS232 connector hood 
of DATA SPEC™ cables is 
different from anything 
you've seen before. No 
flimsy foil. Orpainted hood. 

1 nstead. DATA SPEC 1 " gives 
you an extra heavy gauge 
shield under the normal 
hood which ensures that the 
cables exceeds the FCC 
requirements on emission 
standards. 


And,if you lookfurther 
inside, under the shield, 
you'll see the advent of PDT“* 
Technology. DATA SPEC™ 
cables are the fi rst to e m ploy 
this technique outside of 
aerospace applications. 
PDTTechnoiogy ensures 
that you will never have to 
solder a broken joint or even 
openthe hood. 

However, the biggest 
news is actual ly the nttlest 
part of the story. The price. 


You can find out about it at 
yourdealerwho carries 
DATA SPEC™ products. 
Modern manufacturing 
techniques have made 
DATA SPEC™ cables priced 
lower than lesser quality 
shielded cables. 

DATA SPEC™ cables. 
There’s more to it than 
meets the eye. 

*PDT [Poly-vinyl doping technique} involves the 
injection of poly-vinyl under the shield to fuse the 
conductors and pins together, thus ensuring reliability 
under the most adverse conditions, PDT isa regis¬ 
tered trademark of Advanced Too I Technology Lnc. 



1 

□0031 0 

THE FAMILY OF HIGH INTEGRITY COM PUT 

18215 Parthenia Street, Northridge, 9132 
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5. WHILE (obs left on any input file 
and obs limit not exceeded). This 
WHILE, . WEND loop does the 
real work of the DATA step. Until 
all of the input observations have 
been read, or until the user-set 
observation limit is reached, all 
statements within the loop are ex¬ 
ecuted once per observation, 

6. Initialize user variables not in the 
RETAIN statement to missing. At the 
beginning of each observation 
loop, all user variables are nor¬ 
mally set to missing unless they 
have been named in the RETAIN 
statement. If they have been 
named in a RETAIN statement, 
they retain their values from the 
previous observation. 

7 Perform executable statements. 
Here is where most of the work of 
the DATA step is performed. Each 
statement that affects the value of 
user variables (such as assignment 
or sum statements) or the way the 
observation is handled (such as 
subsetting IF, DELETE, LIST, 
IF, . THEN. . .ELSE, or DO. . , 
WHILE. , .END) is translated in¬ 
to a BASIC statement or a subrou¬ 
tine. Standard subroutines are set 
up for such things as DELETE, 
LIST, and subsetting IF. Assign¬ 
ment statements are left almost 
unchanged, except for preceding 
each one with a trap for missing 
values so they will be correctly 
propagated. In the absence of ex¬ 
plicit OUTPUT statements, an im¬ 
plicit output statement is placed at 
the end of the observations loop. 
It puts the current observation in 
all the output data sets named in 
the DATA statement. 

8. Close files. All the open files are 
closed, and the observation count 
and appropriate statistics are writ¬ 
ten to the log file. 

9, Chain to the next BASIC program. 
After completion of the DATA step, 
all control variables are saved in a 
COMMON area and the next 
BASIC program, which may cor¬ 
respond to a DATA or proc step, is 
executed. 

Listing 1 shows a simple program 
written in SAS syntax and the print¬ 
out that resulted when this program 
was run. 


Listing 1: A simple SAS program run on an IBM Personal Computer (PC) and the resulting 
printout . 

The Source Codej- 

DATA TEST RUMS f LAEEL=TEST RUNS FOR 5 NUMERIC VARIABLES1? 

INPUT NOBS COMPILE DATA PRINT MEANS? 

CARDS ? 


1 

1.30 

.03 

.05 

. 15 

5 

1 .3® 

. 10 

.08 

.22 

10 

1.30 

. 17 

. 13 

. 2B 

20 

1.33 

.32 

.23 

.42 

50 

1.30 

.79 

.49 

, 36 

100 

1.32 

1.57 

.93 

1*57 

500 

{ . 40 

7.7* 

4.50 

7.31 

1000 

1 .49 

15.51 

8.97 

14. 48 


avgdata=data/nobs? 

AVGPRINT=PRINT /HOBS I 
AUGMEANS-MEANS/NOBSJ 
PROC PRINT DATAUTESTRUNS? 

TITLE EXAMPLE MAS PROGRAM RUN TIMES IN MINUTES? 

TITLE2 TIMES ARE FOR COMPILE, DATA STEP, PROC PRINT AND PROC MEANS? 
TITLE3 EXAMPLE WAS DATA STEP WITH CARDS, THEN PROC PRINT, PROC MEANS; 
TITLE4 DATASET HAD 5 NUMERIC VARIABLES STORED IN DOUBLE PRECISION; 
TITLES-^++*++++4-? 

TITLE* LISTING OF TIMES FOR VARIOUS QUANTITIES OF INPUT OBSERVATIONS? 
VAR NOBS COMPILE DATA PRINT MEANS? 

PROC PR TNT DATAUTESTRUNS; 

TITLE* LISTING OF COMPUTED H PER OBSERVATION' TIMES? 

VAR NOBS AVGDATA AVGPRINT AVGMEANS? 

PROC MEANS DATA-TESTRUNS MAXDEC=2 N MEAN STD; 

TITLE* AVERAGES OF ’PER OBSERVATION* TIMES? 

VAR AVGDATA AVGPRINT AVGMEANS? 



The Resulting Printout. 


I MICROCOMPUTER ANALYSIS SYSTEM 01-10-1983 20:23 
NOTE: THE JOB TESTRUNS.MAS HAS BEEN RUN UNDER RELEASE 82.7 OF MAS. 


1 DATA 7ESTRUN5<LABEL=TEST RUNS FOR 5 NUMERIC VARIABLES)? 

2 INPUT NOBS COMPILE DATA PRINT MEANS? 

3 CARDS; 

11 AVGDATA=DATA/NOBS ? 

13 AVGPR1NT=FRINT/NOBS ? 

14 AVGMEA NS=MEANS/NOBS ? 

NOTE: DATA SET TESTRUNS HAS 0 OBSERVATIONS AND B VARIABLES. *4 OBS/T'RK. 
NOTE: THE DATA STATEMENT USED .2 MINUTES AND 2BK. 

15 PROC PRINT DAT A-TESTRUNS ? 

16 TITLE EXAMPLE MAE PROGRAM RUN TIMES IN MINUTES? 

17 TITLED TIMES ARE FOR COMPILE, DATA STEP, PROC PRINT AND PROC MEANS? 

18 TITLES EXAMPLE WAS DATA STEP WITH CARDS, THEN PROC PRINT, PROC MEANS? 

I? TITLE4 DATASET HAD 5 NUMERIC VARIABLES STORED IN DOUBLE PRECISION? 

20 TITLES -++++++++-; 

21 TITLE* LrSTING OF TIMES FOR VARIOUS QUANTITIES of INPUT OBSERVATIONS? 

22 VAR NOBS COMPILE DATA PRINT MEANS? 

NOTE? THE PROCEDURE PRINT USED ,l3 MINUTES AND 22t AND PRINTED PAGE 1. 

23 PROC PRINT DATA=TESTRUWS? 

24 TITLE* LISTING OF COMPUTED 'PER OBSERVATION* TIMES? 

25 VAR NOBS AVGDATA AVGPRINT AVGMEANS? 

NOTE: THE PROCEDURE PRINT USED .15 MINUTES AND 21H AND PRINTED PAGE 2. 

26 PROC MEANS DATESTRUNS MAXDEC-2 H MEAN STD? 

27 TITLE* AVERAGES OF 'PER OBSERVATION* TIMES? 

28 VAR AVGDATA AVGPRINT AVGMEANS? 

NOTE: THE PROCEDURE MEANS USED ,17 MINUTES AND 25K AND PRINTED PAGE 3, 

NOTE: MAS USED I.17 MINUTES AND 25K. 

NOTE: BASS CYBERNETIC LABS 
RT. U BOX 124-P 
PTTT5BORO, NC 27312 


■- - -r -■ -V »,• "V ■*- V “V "V -w -v -> >> *v 


V *v "V *V -V S -V V^V ■‘A ■> 5u 


EXAMPLE MAS PROGRAM RUN TIMES IN MINUTES 01-10-1983 20:23 
TIMES ARE FOR COMPILE, DATA STEP, PROC PRINT AND PROC MEANS 
EXAMPLE WAS DATA STEP WITH CARDS, THEN PROC PRINT, PROC MEANS 
DATASET HAD 5 NUMERIC VARIABLES STORED IN DOUBLE PRECISION 
-++++++++—- 

LISTING OF TIMES FOR VARIOUS QUANTITIES OF INPUT OBSERVATIONS 


OBS 

NOES 

COMPILE 

DATA 

PRINT 

MEANS 

I 

1 

1,3 

.03 

.05 

. 15 

2 

5 

1.3 

. 1 

.06 

.22 

3 

10 

1.3 

. 17 

. 13 

• 28 

4 

20 

1.3 

.32 

.23 

.42 


Listing 1 continued on page 432 
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AMERICAN EXPRESS 
CARDMEMBERS 
NO LONGER HAVE ANY 

EXCUSE EOR UUNKNC 

OUT Of CAS. 

NOW TEXACO 

wacoim ti« card. 

Now you can use the 
American Express' Card at 
thousands of participating 
Texaco retail facilities 
across the country. 

Just pull in at the 
Texaco star and look for the 
sign welcoming the American Express Card. 

You'll see it at all participating stations. 

Use the Card for motor fuel and all 
of Texaco's products and car services. 

Now there's no excuse for running out 
of gasoline. You've got the Card. BUI 
Don't leave home without it* iHHi, 

<c‘ American Express Travel Related Services Company, Jnc. J9B3 
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Listing 2 continued: 


50 

1,3 

■ 79 

.49 

.86 

100 

1.32 

1-57 

.93 

1.57 

500 

1.4 

7.76 

4.5 

7.31 

1000 

1.49 

15.51 

Q. 97 

14.48 


EXAMPLE MAE PROGRAM RUN TIMES IN MINUTES 01-10-1903 20:23 
TIMES ARE FOR COMPILE, DATA STEP, PROC PRINT AND PROC MEANS 
EXAMPLE NAS DATA STEP WITH CARDS, THEN PROC PRINT, PROC MEANS 
DATASET HAD 5 NUMERIC VARIABLES STORED IN DOUBLE PRECISION 
—-++++++++- 

LISTING OF COMPUTED T PER OBSERVATION* TIMES 


OB 5 

NOBS 

AVGDATA 

AVGFRINT 

AVGMEANS 

1 

1 

,03 

.05 

, 15 

2 

5 

.02 

.016 

, 044 

3 

10 

.017 

.013 

. 02B 

4 

20 

.016 

.0115 

.021 

5 

50 

,0158 

. 0098 

.0172 

6 

100 

,0157 

, 0093 

,0157 

7 

500 

,01552 

.009 

.01462 

e 

1000 

.01551 

.00B97 

.01448 



EXAMPLE MAS PROGRAM RUN TIMES IN MINUTES 01-10-1983 20:23 
TIMES ARE FOR COMPILE, DATA STEP, PROC PRINT AND PROC MEANS 
EXAMPLE WAS DATA STEP WITH CARDS, THEN PROC PRINT, PROC MEANS 
DATASET HAD 5 NUMERIC VARIABLES STORED IN DOUBLE PRECISION 

-+.-H-+4+J- ; -■■ — 

AVERAGES OF 7 PER OBSERVATION* TIMES 


VARIABLE N 

AVGDATA B 
AVGPRJNT 0 
AUGMEANS 8 


MEAN STD. DEV. 

,01819 ,005 
.01595 ,01397 
.038 13 ■ 04629 


One final issue affects the transla¬ 
tion of SAS statements to BASIC 
statements, Microsoft BASIC, like 


most BASICS, does not allow key¬ 
words to be used as variable names. 
Yet rather than restrict SAS variable 


names in this fashion, I added an 
extra letter to the beginning of all user 
variables that would appear in the 
BASIC program. Since neither Y nor 
Z is the beginning letter of any BASIC 
keyword, I used Y as the beginning 
letter of all numeric variables and Z 
as the first letter of all character vari¬ 
ables. Thus the SAS user variable 
ABC becomes YABC in the BASIC 
program. The user never sees these 

The preprocessor reads 
pseudocode for the 
data step and 
generates a BASIC 
program. 

names, however, since the BASIC 
program is never visible unless it is 
deliberately listed. This coding 
scheme also allows all the variables 
in the BASIC program beginning 
with Y to be set to double precision 
as well as ail variables beginning with 
Z to be set to character-string type, 
using BASIC's DEFDBL and DEFSTR 
statements. 


Give Personal BASICa try 
And win Hawaii! 



Enter the Personal BASIC 
Hawaiian Holiday Contest today! 
Because you might become the winner of a trip to Hawaii for 
two—featuring airfare, hotel accommodations, a rental car and 
5500 spending money. 

Other prizes include a $500 shopping spree and five $100 
shopping sprees—to be spent in those stores where the winners 
purchased Personal BASIC, the world's easiest-to-leam 
BASIC language. 

Call toll free for the participating dealer nearest you: (BOO) 


227-1617, ext. 420- In California 
call: (800) 772-3545, ext. 420. 

But hurry, contest ends January 31,1964, 


H DIGITAL 
RESEARCH 


The Digital Research logo and products are either trademarks or registered 
trademarks of Digital Research Inc. ©19B3 Digital Research Inc. 
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Now, 

X-shell™ brings 
Unix™ capability to your PC 
for an amazingly low 

$225 


Computers. You know at least two 
things about diem: One, they should 
be a tool for solving your problems. 
Not creating them. Two, you want 
to spend as little time as possible 
on one, 

X-shell 

Software Tools Package 

Thats why Standard DataCom, Inc, 
developed X-shdl, a command 
interpreter software tools package for 
IBM PCs and MS-DQS/PC-DOS 
operating systems, 

X-shell helps your computer solve 
your problems faster. Makes the 
time you spend on the computer 
more efficient. Squeezes more out of 
your computer investment, 

Piwen 

Unix Features 

X-shdl gives you Unix capability by 
providing these proven Unix features: 
L Support for pipelines and 
filters 

2. Input & output redirection 

3. Variable substitutions 

4. Command substitutions 

5. Filename expansion 

6. Nested command files 

7. Structured flow control: 

iffthen/else, while/do/done, 
until/diVdone, case/esac, 
for/dc/done 


Unix is a made mark of Bell Laboratories 
X shell is a trademark of Standard DataCom, lne r 


Hardware Requirements 
(where you can save hard cash) 
IBM PC or XT (or compatible) 
256K bytes of RAM 
2 Disk Drives—Hard or Floppy 
Since X-shell can be run using floppy 
disk drives, you can save a bundle of 
money on your hardware. Hard disks 
are expensive. Floppies aren’t. It's 
that simple. 

Software Requirements 

PC-DOS version 1,1 or 2.0 

Software Disk Emulator 
Since X-shell runs on PC-DOS, it 
supports existing PC-DGS software. 

Over 40 

Commands Utilities 

X-shelTs commands 
include: 


haientriB -^Jlnn ealanslonfrom 

niim -mumtMf lutes 

fit name 

pr -formalities to# pfwiinHj 

tan -ooneasamt* Tiles 

pritrt -pr foractod lo prime* 

Hi -change directory 

pwd -print wcwiclrvg dlredory 

clear -cImf monitor screefi 

in HrsmoweliieideteBJ 

Cmp -compare lilw 

ifi '5fleii (command 

comm -output trees common 

intwpreierj 

to wo rites 

aiie -sizeol Dtpecl coda 

cp -copy litas 

-sort numerically w 

cplD -file hackufi'ircn/1'il 

iipnaoetically 

fate -gA or s« dale .and lime 

sum “Chtacksom Ills 

qcIid -echo argument lo stdoui 

tail -ompui last imes ^iite 

Mpaau -expand labs into spaces 

See -pep* llltwo 

flior -string red arthmetic 

tasl -lasMila's witting's 

evaluation 

charaasrisilK 

ttltt -dotioftinj, 

time -determwie lime to eKKUia 

tinsuncKslully 

a command 

sit'd —produce lisl of selectee 

ti -translate or delate 

litas 

diameters 

flrep -gsa^n Hies (Or spedHsd 

me -do posting. 

pattern 

succasslully 

to -hast Ills dumper 

uneapand -repttca spaces wttti labs 

hnd n)ot[KJ[l5l lines ol lie 

unit] -remove duplicate lines 

la -sortac directory list 

wc -oourn cnart, wDrcfi 

more HBpyiiias lo display 

amt un« 

mr -moue ?iles I raname’l 

WDfdi -oulpLl lila 1 word per line 


Dealer Inquiries Invited 


What You Get For $225 

L Complete Documentation, 
including: Installation, Tutorial and 
Reference Manuals. 

2. Complete X-shell Software Tools 
Package on two diskettes. 

3. A more efficient use of your 
computer time, 

4. More effective use of your PC. 


How To Order X-shell 

Get the software package that gives 
you Unix capability for an amazingly 
low $225. 

Call Standard DataCom, Inc, 
415-775-8882 with your Visa or 
MasterCard order, or for more 
information. 

Or mail in the coupon 
below. 

Or ask your dealer. 




Standard DataCom, Inc 

Ask us about X.25 

Enclosed is my check or money order 
for $225.00*. Please send me X-sheJU, 
rhe Software Toois Package that helps 
mv PC solve my problems. 

Send to: 


Name 


“TidU 


Company 


Phone 


City 


State 


Zip 


PC brand, amount of memory 
add saJei tu 


Mail check or money order to: 

Standard DataCom, Inc., 

1550 California Street #6195, 
San Francisco, CA 94109 
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Listing 2; Written in the syntax of the latest version of SAS, this program can read four 
variables from a survey tape, create a SAS data set, calculate the variables' means and stan¬ 
dard deviations, and use them to perform a linear regression. 


/* Example program with imaginary data set V 

/* — demonstrates SAS syntax, not good statistics ... 7 

/* SAS comments can be enclosed like this . . . 7 

DATA INCOME; /* Name of SAS data set to be created 7 

INFILE TAPE1455; /* Data Definition Name of the Tape 7 

INPUT @15 INCOME /* Income is at the 15th column ol each record on 7 

/* the tape 7 

@22 AGE /* Age in years is at col 22 7 

@27 HEIGHT /* Height in inches is at column 27 7 

@94 WEIGHT /* Weight in pounds is at column 94 7 


What Is SAS? 

SAS stands for Statistical-Analysis Sys¬ 
tem, a mainframe data-pwcessing and 
statistical language, arid series of software 
packages. It was developed at North 
Carolina State University in the late 1960s 
with grants from the National Institutes 
of Health and the ll.S. Department of 
Agriculture for the purpose of providing 
an alternative to existing computer lan¬ 
guages for statistical applications. 

In 1972 the first statistical-analysis sys¬ 
tem made available to the public contained 
a data-management language and per¬ 
mitted a user to perform about 25 statistical 
procedures. It required users to write a 
simple program in a PUN ike syntax that 
can take raw data from cards or tape and 
convert it into a standard SAS data set 
with a fixed internal form. The statistical 
procedures it offered required data in the 
form of SAS data sets and produced printed 
reports (and optionally, neio SAS data sets) 
of such operations as linear and nonlinear 
regressions. Because the system demands 
a standard form for all data (the SAS data 
set), it frees the user from specifying data 
structures l In addition, the statistical pro¬ 
cedures contained in SAS provide most 
commonly needed algorithms, so a SAS 
user can concentrate on statistical analysis 
rather than on coding algorithms. Listing 
2 is a SAS program written in current SAS 
syntax. 

A Simple Yet Useful Language 

The first group of statements make up 
a data step. The data step in listing 2 
creates a SAS-style data set with four 
variables and as many observations as there 
are records on the tape. The variables can 
be picked off from any position on the 
record without the need for any COBOL- 
like fillers, and multiple records of any 
observation are easily handled. The next 
two groups of statements are PROC steps, 
which perform specified statistical pro¬ 
cedures on the SAS data set that has beeti 


PROC MEANS DATA=INCOME MEAN STD 

PROC SYSREG DATA = INCOME; 

MODEL INCOME-AGE HEIGHT WEIGHT 


created. In this example, the data set is a 
temporary one, but it could just as easily 
be specified as a permanent data set. 

The example in listing 2 would have re¬ 
quired hundreds or even thousands of lines 
in such other languages as BASIC, FOR¬ 
TRAN, and Pascal. Thus, an advantage 
of SAS is that for many statistical and data- 
management tasks, it requires less pro¬ 
grammer effort than do other languages. 
Yet SAS contains all the elements of a com¬ 
plete programming language (such as 
DO...WHILE...END and IF..THEN*. 
ELSE statements and arrays) and can be 
used for complex nonstatistical program¬ 
ming tasks as well as statistical ones. 

This useful language rapidly grew 
popular, first at universities and later in 
the business world , The maintenance of the 
package was transferred from the Institute 
of Statistics of North Carolina State 
University to a private firm, the SAS In¬ 
stitute, in July 1976. Expanded versions 
were released in 1976, 1979, and 1982, and 


/* Printed report will contain means 7 
/* and std devs for all the variables 7 

f* A simple regression 7 

/‘ of income on age, height and 7 
/* weight 7 


all of them retained the concept of a stan¬ 
dard SAS data set and a powerful, prohle?n- 
oriented language to manipulate the data 
in them. Graphics , time-series, and oper¬ 
ations-research procedures were offered as 
optional add-on packages, but all of the 
packages required a large IBM 370 main¬ 
frame computer or equivalent machine un¬ 
til 1982, when a new portable SAS icras an¬ 
nounced for some of the 32-bit super-mini¬ 
computers. such as Digital Equipment 
Corporation's VAX computers. At the time 
of this writing , these products were still 
in testing stages; however, the SAS In¬ 
stitute maintained that it had no plans for 
moving SAS to microcomputers. At a 
SAS conference in 1982, a suggestion was 
made in a microcomputer users' special- 
interest group that it might be possible to 
emulate a SAS-like syntax on a microcom¬ 
puter, and that suggestion led to this arti¬ 
cle. The author has no connections with 
SAS Institute Inc. 


Conclusion 

We've examined some of the steps 
involved in implementing a SAS 
syntax preprocessor for Microsoft 
BASIC* Some characteristics of 
BASIC made the task easier than 
writing a true SAS compiler for a 
microcomputer. The main drawback 
of this type of solution, however, is 


the slow speed of the result* Compil¬ 
ing the resulting BASIC code instead 
of interpreting it should be possible, 
but since chaining and statement 
ordering are handled differently by 
the compiler and the interpreter, this 
solution has not been tried. It would 
be an excellent area for further work 
with this preprocessor. The exercise 


did show that a substantial portion 
of the SAS syntax can be imple¬ 
mented on a microcomputer, how¬ 
ever, and that for small data sets, this 
subset can be used effectively. ■ 


Jeff Bass is a senior analyst at Bass Cybernetic 
Labs (Rte. 1, Box I24B, Pittsbom, NC 27312). 
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You can order froir IBM 
Product Centers ami 
ComputerLand®stores. Or 
call IBM Direct toll free at 
1800 IBM-2468 Ext. 40. 

New model available for 
larger printers. 


PATENT PENDING 


IBM PERSONAL COMPUTER WORK STATION 

For more information, mail to: 

IBM Corporation, Attn: IBM Direct< 

One Culver Road, Dayton, New Jersey 08810 


NAME_ 


title 


COMPANY,. 

ADDRESS^ 


-TELEPHONE . 


CITY, 


_STATE. 


-ZIP- 


The IBM Personal Compu terWbrk Station. 
It’s optional. (But essential.) 


Now, we could hard-sell you on its features. Or 
we could soft-sell you on its virtues. Instead, 
we’re going to level with you. 

You don’t have to buy it. 

But we have a hunch that the more you know 
about the IBM Synergetix® PC 
Work Station the more you’ll 
wonder how your business ever ! J 

managed without it. 

Necessity was 
surely the 
mother of 
this inven¬ 
tion. 

Fo r a s 
more and 

businesses come to rely on the personal com¬ 
puter, new and extraordinary demands are being 
placed on the work environment itself. 

The IBM PC Work Station was specifically 
developed to meet the challenges of today’s tech¬ 
nology, And scientifically designed to satisfy the 
various needs of the people who use it. 

It’s not just another pretty desk. 

First and foremost, the IBM PC Work Station 
provides a convenient and compact work space 
that instantly opens up to expand your work 
area. 

In addition, the IBM PC Work Station offers 
added mobility for your personal computer. So 
you get more mileage out of your invest¬ 
ment as it moves from office to 
office, person to person, solv¬ 
ing problem after problem. 

And since your personal 
computers are as vulner¬ 
able as they are valuable, 
the IBM PC Work Sta¬ 
tion also functions as a 
security device. 

It deters pilferage by 
providing a self-con¬ 
tained lockable storage 
compartment for your 
CPU, software, key¬ 
board, printer, pro¬ 
gram books and diskettes. 

It also protects valuable information, prohibit¬ 
ing unauthorized access to confidential computer 
data by keeping it all secure under lock and key. 


Last but not least, the IBM 
PC Work Station is 
human-factor engi¬ 
neered to meet IBM’s 
strict ergonomic 
standards for 
operator 
comfort. 

For as you 
know, the 
more com¬ 
fortable 

people are, the more productive they can be. 

There’s one more important feature to our PC 
Work Station. It comes equipped with the added 
assurance of IBM quality. But then, that comes 
standard on all IBM products. 

If all this hasn’t convinced you that our PC 

Work Station is as 
essentia] as it is excep¬ 
tional, we’re sure the 
price tag will. And 
IBM’s quantity dis¬ 
counts make it abso¬ 
lutely irresistible. 

The IBM Persona] 
Computer Wbrk Station —business people are 
finding it’s one of those luxuries they just can’t 
live without. 
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People who know computers 
talk about why The 
Accounting Partner is a 
giant step forward. 

Star’s new sophisticated accounting package 
is helping the small businessman out of 
the Stone Age and into the Computer Age 
for an incredibly low $395. 

More and more, the people who know computers best 
are recommending The Accounting Partner" over overpriced 
outmoded software. 

Here’s what just a few are saying: 

EASE OF USE...Lynn Abbott. Epson America, Inc.— 

Torrance, California. "The system is completely menu- 
driven with common accounting terminology instead of 
computer words. On a scale of 1 to 10, this user manual 
rates at least a "9.” 

SOPHISTICATION... Vivian Bourne, Computer land — 

Greenville, Mississippi. "We have a major accounting 
firm buying The Accounting Partner for their cus¬ 
tomers'private use. Farmers are buying it instead of 
the farm management packages available. And with 
the price, Star just knocks everyone out of the market" 

SUPERIOR PRODUCT...John Hanna, Softwaire 
Centre International—Palo Alto and Sunnyvale, 

California. "We recommend The Accounting 
Partner over other comparably priced packages. 

The client gets it all—General Ledger, Accounts 
Receivable, Invoicing, Accounts Payable, Purchase 
Orders, and Payroll—all for $395.” 

HIGHLY COMPATIBLE...Steve Cockrell, 

Computer Solutions—Raleigh, North Carolina. "One good selling point is that The Accounting 
Partner can run on several different computers from a Kaypro , Epson, IBM PC..." 

PHENOMENAL SALES...Max Alvarez. Programs Unlimited—Miami. Florida. "We are 
selling more Accounting Partners than any other accounting software." 

VALUE...Michael Edry, Next Generation Software—Torrance, California. "What you get 
for your money is outrageous! It's a tried and true package and has been thoroughly tested — 
it works. It has substantially increased our accounting software business." 

INCREASED PRODUCTIVITY... Ken Capps, System Evaluation, Inc. —Thousand Oaks, 
California. “At $395, it's an unbelievable value! It has reduced our payroll computation from 
three days to 45 minutes. It's amazing!" 

The Accounting Partner is a new breed of software perfect for a growing business with 
annual sales up to $5 million* And for the revolutionary low price of S395 for all six modules: 
General Ledger, Accounts Receivable, Invoicing, Accounts Payable, Purchase"Orders and 
Payroll. 

It is truly state-of-the-art software, compatible with any CP/M* CP/M-86? and MS-DOS™or 
PC-DOS® computer (8-bit or 16-bit)** Call Star Software Systems at (213) 538-2511. 



THE ACCOUNTING PARTNER '... $395. 

General Ledger, Accounts Receivable, Invoicing. Accounts Payable. Purchase Orders, and Payroll 
STAR SOFTWARE SYSTEMS'” 20600 Gramercy Place. Torrance, California 90501 • (213) 538-251! 

'Handles totals up to 5999,999.999.99 

"CF/M*and CP/MS6'arc registered trademarks of Digital Research. Inc. MS-DOS'is a trademark of Mlcrosoft. Inc. 
PC-DOS* is a registered trademark of IBM. 

Requires a minimum 56K RAM. two disk drives or hard disk: a 24 x8G video display with cursor addressing and a printer 
with 132 columns: 16 hit systems require! 28 K RAM 
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A Software Review Method 
That Really Works 

The detailed group walk-through approach 
involves "playing computer" 


Programming errors create major 
time and money problems for the 
computer industry, not to mention 
the frustration felt by the end user. 
As a result, an effective method of 
eliminating errors is crucial to the 
software designer* One successful 
method you can use is the group 
walk-through. Reviewing software 
design and code this way ensures a 
low error rate and catches errors often 
missed in testing. Other benefits in¬ 
clude improved documentation and 
software that is integrated more 
smoothly into the system* 

The Method 

The walk-through review is funda¬ 
mentally a process of "playing com¬ 
puter." The participants emulate what 
the computer does with the input 
data by actually walking through, 
from start to finish, a maximum of 
5000 lines of code. With careful defi¬ 
nition of the participants' roles, stan¬ 
dardized written preparation, and 
several shortcuts, the walk-through 
provides a workable means of cor¬ 
recting programming problems. In 
addition, a group review reduces the 
risk of individual errors by allowing 
for cross-checking between partici¬ 
pants. 


by Andrew Citron 

Design documents or code are re¬ 
viewed, but in either case the method 
remains basically the same. The 
design document may be in the form 
of PDL (programming design lan¬ 
guage, or structured English), struc¬ 
ture trees, Nasi-Schneiderman dia¬ 
grams, flowcharts, or even H1PO 
(hierarchy plus input, process, out¬ 
put) diagrams. Reviewers must be 
concerned with both the details and 


Group review reduces 
the risk of individual 
errors by allowing for 
cross-checking between 
participants. 


clarity of the design. Code, on the 
other hand, is rarely ambiguous* 
Test cases are run throughout the 
review; these form a series of inputs 
to the software and test the program's 
major requirements. All program 
statements should be tested at least 
once. Usually it is impossible to test 
all paths through the code because 
that number increases so quickly. By 
going through every statement at 
least once with all the main require¬ 
ments included, the review partici¬ 


pants test an adequate number of 
paths. 

The Roles of the Participants 

The review participants include the 
designer/coder and at least two other 
interested and motivated reviewers. 
Three seems to be the right number 
of people; four works, but the payoff 
does not increase proportionally. 

Each participant has a specific role. 
The designer/coder remains passive 
while the other two reviewers are ac¬ 
tive. The designer/coder's role is to be 
alert for bugs and errors, answer 
questions, take notes on problems 
that need correcting, and provide the 
documentation and test cases for the 
walk-through. He does not "play 
computer." The designer is intensely 
involved with the program, and it is 
this involvement that increases the 
likelihood of repeating mistakes. 
Therefore, the other two reviewers 
are active. They remain impartial and 
follow the design exactly, rather than 
try to interpret what the designer 
meant. One reviewer acts as the cen¬ 
tral processor by reading the next in¬ 
struction to be executed. The other 
writes down the variable's values for 
the others to see. The designer 
watches the two reviewers following 
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the design or code blindly and im¬ 
mediately recognizes when some¬ 
thing is wrong* 

The Process 

The reviewer emulating the central 
processor reads the statements one at 
a time, marking each one as it is read* 
If reviewers use a different color 
magic marker for each test case, they 
get a feel for the number of paths that 
have been tested. 

The reviewer tracking storage and 
registers notes modified variables in 
a visible place. A blackboard, an 


overhead projector, or even paper 
glued to the walls enables all the re¬ 
viewers to see the current values. 
To walk through a test case, you fol¬ 
low the path the machine takes. 
When an IF statement is encoun¬ 
tered, the storage and register tracker 
checks the variable being tested and 
chooses one path. Each case should 
be taken independently because a 
detailed understanding of the control 
flow is necessary to determine if the 
software functions properly. When 
the program calls a subroutine, you 
walk through it also, not bothering 


New 


Home and Professional 
Computer Books. 



How to Feel at 
Home with a 
Home Computer* 


Personal/ Professional 
Computers* 

How can they help you? 


Finally—a book that answers the 
most asked questions about a Home 
Computer—what it is, what it does 
and what it can do for you, A “must 
read" for anyone who owns one or is 
thinking of buying. 

You’ll see that a Home Computer 
is useful, practical educational, 
fascinating, and fun ... For the 
whole family. This book tells you 
how. And why. 


Here, in one clearly-written, fully- 
illustrated, easy'tO'undersc and book 
is an in-depth look at computers and 
what they can do for you. It’s a 
practical guide for using computers 
in your business, Youll learn enough 
about how computers work to effec¬ 
tively evaluate their utility- IFs a 
book that managers in every business 
need—in every business big or small. 


Two New Computer Books . * . available now at leading bookstores and 
computer retailers. 

Or, if you choose to order direct, send check or money order, $12.95 each 
book (plus state sales tax and $1.25 handling), to: Texas Instruments, 

Dept. CB-22, P.O. Box 3640 M/S 54, Dallas. Texas 75265. 

Tfxas 

Instruments 

Creating useful products 
and services for you. 

© 1981 Tl Primed in U.S.A. 
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with external routines. 

In the design review, macro inter¬ 
face parameters axe specified and 
checked. In the code review, you 
check the coded parameters against 
the design and walk through the ex¬ 
panded macro code. This catches in¬ 
terface errors when existing macros 
are called. It also catches coding 
errors in new macro code. It's impor¬ 
tant that you pay close attention to 
macro parameters and generated 
code because interface errors are a 
major source of program problems. 

When a problem is found in either 
the design or code review, you 
shouldn't make any attempt to solve 
it unless it's trivial. The designer's 
role is to note the error and fix it later. 
If the problems are many or serious, 
you walk through the program again 
after fixing it. The addition of many 
new conditional statements indicates 
serious program problems. After a 
number of insertions, changes occur 
in paths already reviewed, and you 
must plan to review the program 
again. 

Shortcuts 

Once it has been asserted that a 
subroutine works, walking through it 
again and again is avoided. Making 
this assertion applies a technique 
used in formal program proving: 
given a precondition {the input) and 
a process (the program), the post¬ 
condition (the output) is true. 

Three conditions must be met to 
make such an assertion. First, you 
should prepare a detailed input state¬ 
ment. You must state which variables 
are input and where they can be 
found. Second, a detailed output 
specification should be created spell¬ 
ing out any variables the reviewers 
modify and the conditions under 
which they've changed them, also 
stating any side effects such as modi¬ 
fied registers or static control blocks. 
Third, you must completely walk 
through the routine once. When you 
prove a program path works, you 
don't need to walk through it again 
but must simply verify that the input 
conditions have been met to assume 
that the output conditions are true. 
When the input and output state¬ 
ments are complete and correct and 
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i all the reviewers agree that the sub¬ 
routine functions correctly, the re¬ 
viewer in charge of tracking variables 
updates the blackboard. 

Another shortcut, stacking the ma- 
I chine state, helps you avoid walking 
through the same paths repeatedly. 
I When you encounter an IF state- 
1 merit, write down the values of the 
I variables and registers, note the point 
1 where the code diverges, and con- 
Itinue walking through the current 
I test case. When you finish that case, 
[you return to the machine state found 
lat the IF statement, change the vari- 
|able, and continue the walk-through. 

With practice, you learn to design, 
Icode, and document programs so 
(that review productivity improves, 
iput and output statements are then 
specified more fully, designed more 
simply, and use fewer variables. 

advantages of Walk-Throughs 

The main advantage of walk¬ 
throughs is that reviewers find bugs 
earlier. And the sooner you find a 
problem, the cheaper it is to fix* The 
?ugs found in reviews are often those 
that slip through testing: timing con- 
litions, reentrancy problems, acci- 
iental storage modification. If you 
|:heck only the testing output, you 
liss the side effects. Don't under¬ 
estimate the value of finding and fix¬ 
ing these problems. 

Another advantage is better docu¬ 
mentation. Since the designer does 
kot lead the walk-through, the two 
viewers need comprehensive docu¬ 
mentation. If documentation is in- 
tomplete, the reviewers know that 
lomething is unclear and needs fix- 
mg. You must spell out any design or 
lode restrictions carefully. Documen- 
ation enhancements from reviews 
make the code more modifiable and 
maintainable. 

Shortcomings of Walk-Throughs 

While a walk-through doesn't pro¬ 
duce a well-structured design, it 
lards against a bad one. If the re¬ 
hew uncovers error after error, an ex¬ 
perienced programmer throws the 
lesign out rather than repeatedly 
[xing and patching it. The major ob¬ 
jection to walk-throughs, the time re¬ 
tired, is not valid. Actually, a walk- 
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QUALITY PRODUCTS FOR IBM PC 
RAMS 

4164 64 K 2m nsec DRAMS $5.25 ea. 
4164 64K 150 nsec DRAMS .... SCALL 
CALI FOR 0UANT1TY PURCHASE 

DISK DRIVES 

Mine 320K&...Si99 

T#ac 558......*.S279 

Shtigart SA400L.£169 

Shugart SA4550.„. S739 

COMPLETE SYSTEM 
m NEW TAUA PC 126K. 2-320 lloppy disk 
drives, can I roller video card, and monitor, runs 
ISM DOS 1.1. 2.0. and CP/M 66. 

Lifcl Price...52395 OUR PRICE...51995 

HOMAR II ■ Apple compatible computer, disk 
drive. Z card, coni roller anti monitor 
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The COMPLETE RS-232 TESTER 

25 PROBE FHNS allow usb ot Oscilloscope, Volt¬ 
meter, or Jumpers on ALL signals. 

^ 14 COLORED LEDs clearly show signal activity 
{positive and negative} of tire 7 KEY RS-232 lines: 
transmi t data, receive data, request to send, clear 
to send, data terminal ready, data set ready. 

far rier 

^ 4 ADDITIONAL LEDs serve as "SPARES" to 
monitor ANY 2 other RS-232 signals, via jumpers 
{included), 

^ Determines GENDER directly, at a glance. 
^ Connects In series with ANY RS-232 interface 
tor testing or permanenl usee REQUIRES NO 
POWER. 

^ FREE “Guide To Testing RS-232 Interface's" 
Included. 

ORDER NOW! Onty S29.9S + $1.50 post. & hand I. 

Conley Graphics Corporation 

P. O. Box 60657, Palo Alto, CA 94306 
California Residents Add 6Vs % Sales Tax. 


AFFORDABLE 
M -68000 

COMPUTER SYSTEM 


M68KGPU 6-10 MHz CPU. 20K static RAM, 
16K EPROM, on board monitor, 
two RS-232 serial ports, 16-bit 
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Complete Kit.. *615*00 
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M60KE Enclosure with power supply, 
fan* Hlter, 4 slot card cage 
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mm KASM M60OOO Macro Cross Assembler 
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and Apple H computers 

..*.*.*..$ 149.00 
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Foreign orders add „ $20.00 
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FLOPPY DISK DRIVES 
SALES & SERVICE 


SPECIALIZING IN FDD'S 

H & M Disk Drive Services is a leader in the repair/refurbishment of 8-irrch 
flexible disk drives We service and repairs 1 /* inch flexible disk drives from all 
manufacturers. Work is guaranteed! 

• all 8 inch single-sided - £45 plus parts 

• all 8 inch dual-sided = £55 plus parts 

• all 57* inch single-sided = $30 plus parts 

• all 5V* inch dual-sided = $40 plus parts 

(prices include bench and system tests plus alignments; all testing performed 
with state-of-the-ari equipment) 

NEW FDD’S FOR SALE 

• SY* inch—Apple™ compatible v?-height. Enclosure & cable included 

Controller not provided High-performance, direct-drive motor MTBF in 
excess of 50K hrs. $229 

• 5% inch—Panasonic" 54-height D/S D/D Direct Drive. Compatible with 

Shugart" SA-45S $219 

• 57* inch—HiTech™ W-height, 8“ emulator. This 5V*" half-height drive 

replaces STD 8” drive, Software compatible. Will operate from existing 
hardware. Requires only +5v and +12v DC power, No AC. D/S D/D (1.6 M 
byte) $335 

• 8 inch Seimens FDD100-B S/S D/D $179 

Seimens FDD200-3 D/S D/D ____ $229 

• Other FDD's available. Call for prices & availability. All drives include 

90-day warranty; extended. 2-year warranty at a nominal fee. _ 


H§Wl 


Mail Order 
Add $7 Shipping 
California residents 
add 6% sales tax 


Disk Drive Services 

689 L South State College Blvd. 
Fullerton. CA 92631 
(714) 526-1992 
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RS-Z32 Transfer Switch lets you switch your com¬ 
puter between printers, modems, terminals, any 
fl$-23? peripherals. No plugging and unplugging 
cables. Like having extra ports. Choice of 8 models. 


Switch 



Pictured: 
MFJ-1240 
1 ln-2 out 
7xM in. 


Exclusive features: 

LEDs monitors data lines * Data lines spike/surge protected 
• Switch reverses trensmIt-race Iva Iines 


These multi-function RS-232 transfer switches 

let you switch between peripherals, test for data 
and line failure, protect data lines and use as null 
modem for Jess cost than a switch alone. 

Switches to fines (2, 3, 4, 5, 6. 8. 11.15.17, 
20). LED data/line indicators monitor lines 2. 3, 
4 t 5, 6, 8, 20. Metal oxide varistors protect data 
lines 2.3,7 from voltage spikes and surges. Push 
button reverses transmlt-receive lines. PC board 
eliminates wiring, crosstalk, line interference. 

CHOOSE FROM 8 MODELS 

• MFJ-1240. $79.95, 1 Input - 2 outputs. 

• MFJ-1241 1 $99.95, 2 inputs - 2 outputs. 

« MFJ-1242, $119.95, 2 inputs ■ 3 outputs. 

» MFJ-1243, Si 19.95, 1 Input - 4 outputs. 

• MFJ-1244, $139,95, 3 Inputs - 3 outputs. 

^^^^MFJ-1245^169^95^Hnput^^mjtputs. 


• MFJ-1246, $199.95, 5 inputs - 5 outputs. 

• MFJ-1Z47, $99 95,1 in-2 out (switches 20 lines) 

Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 
One year conditional guarantee. 

Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC or mail check, money order for 
amount indicated plus £4.00 each shipping. 


CALL TOLL FREE ... 800-6471800 


Call 601-323-5869 in Miss., outside continental 
USA, tech/repair info. Telex 53-4590 MFJ STKV . 

~ Write or Dali for FREE Catalog 

UEI enterprises 

ITlrJ INCORPORATED 

^2U^ulsvlllaR^ 


through reduces time spent on future 
maintenance, testing, and integration. 

Despite the completeness of walk¬ 
throughs, some errors still occur. The 
code must be tested; fortunately, it 
takes less time and effort to correct 
errors the second time around. 

A Word on Attitude 

Attitude makes the review work. 
New software has errors, and it's 
more constructive to find bugs in a 
review and in testing than later in 
production or in integration testing. 
Late error detection is time consum¬ 
ing and more difficult to correct. The 
proper ratio is to find many problems 
during the review, fewer in testing, 
and none when you integrate the 
code into the system. Error-free out¬ 
put from the walk-through is the re¬ 
viewers' responsibility as much as 
the designer's. 

Summary 

Group walk-throughs of code and 
design ensure that software meets re¬ 
quirements, performs as intended, 
and has proper documentation. Well- 
defined reviewer roles, a proper 
structure, and a cooperative attitude 
produce an extremely effective group 
walk-through. ■ 
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There are a lot of powerful reasons 
to write software for HP systems. 
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Vbu’re looking at two of them. 


An enhanced UNIX™ operating system. And the 
cash bonuses you’ll earn when you sell your UNIX' 
compatible applications with an HP system. 

Those are compelling reasons to participate in 
HP’s special program for software companies. 

We have a whole range of products that can run 
UNIX, from our popular line of MC 68000-based 
machines to our powerful 32-bit systems. And 
well be expanding that range all the time. 

While weVe giving you a wider choice of prod¬ 
ucts for your programs, we’re also making it even 
easier for you to write them. 

WeVe developed an especially powerful version 
of the industry standard UNIX, called HP-UX. Its 
enhancements provide for graphics, data base 
management and networking, to name just a few. 

When you team up with HP, you have our full 
service organization behind you. Our factory and 
field support teams are dedicated to problem¬ 


solving. So, if you or your customers have any 
questions about HP-UX Just give us a call. WeVe 
ready to help. 

And we’re ready to make your efforts very 
rewarding. When your customer buys an HP sys¬ 
tem because of your application, we’ll give you a 
cash bonus of 30% of your software’s sales price — 
up to 6% of the net HP system’s price. Our only 
restriction is that, to qualify for the bonus, your 
software must sell for at least $10,000. 

There are lots of other good reasons to write 
HP-compatible software for UNIX or any of our 
other operating systems.To find out ail about 
them, write to Hewlett-Packard, Attn: Gwen 
Miller, Dept. 57190,19447 Pruneridge Avenue, 
Cupertino, CA 95014. In Europe, contact Henk 
van Lammeren, Hewlett-Packard Nederlands B.V., 
Dept.57190,P.O. Box 529,1180 AM Amstelveen, 
The Netherlands. 


UNIX is a trademark of Bell Laboratories., 
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Real-Time Clocks and 
PC-DOS 2.0 

Understanding the dock!device-driver interface 


Almost every multifunction board 
sold for the IBM PC includes a clock, 
each sold with its own proprietary 
software. Recognizing that these real¬ 
time add-on clocks are extremely 
popular, IBM and Microsoft made 
specific provisions in the PC-DOS 
version 2.0 to legitimize the clocks' 
existence and handle their functions 
in a uniform way. The mechanism for 
this is a provision for device drivers— 
assembly-language (.COM) programs 
that can supplement or replace exist¬ 
ing system software for doing the I/O 
(input/output) to a specific logical 
device. In this article I will provide a 
brief introduction to device drivers 
and discuss and demonstrate a char¬ 
acter device-driver program for the 
dock chip on a typical multifunction 
board. In addition to being a nifty 
utility the program demonstrates 
several features of 8088 code and the 
macroassembler. 

By now, nearly all of us who 
bought PC-DOS 2.0 have thumbed 
through its accompanying volume at 
least once. Of all the additions in¬ 
spired by Unix, perhaps the most im¬ 
portant new feature is its powerful 
device-driver capability. Without 
using "dirty tricks" or mucking about 
in the system software, you can now 
integrate new devices into the oper- 


CLOCK.COM requirements: 

IBM PC 

64K bytes of RAM 
one floppy-disk drive 
PC-DOS 2.0 

Any AST Research Inc ; {2372 Morse Ave. t Ir¬ 
vine, CA 92714 , 714-540-1333) Multifunction 
board with National Semiconductor MM58167A 
Real-Time Clock chip. 


by David K, Broad well 

ating environment quickly and in a 
manner compatible with current and, 
presumably future versions of PC- 
DOS. Manufacturers of add-on 
boards, peripherals, and other hard¬ 
ware can now develop standardized 
software to interface their products to 
the IBM PC. System integrity is main¬ 
tained no matter how many bells, 
whistles, and real-time gadgets are 
added. 

PC-DOS 2.0 recognizes two types 
of devices: character and block. 
[Editor's Note: For a detailed discussion 
of device drivers and the IBM PC, refer 
to "Installable Device Drivers for PC- 
DOS 2.0 " by Tim Field , November 1983 
BYTE , page 188.] As the name implies, 
character devices do serial I/O on 
characters and include a system's 
PRN (printer), AUX (auxiliary), and 
CON (console) logical devices. The 
newly defined system device 
CLOCK$ falls into this category. 
Block devices, on the other hand, in¬ 
clude hard and floppy disks and do 
random I/O in chunks that usually 
correspond to a physical sector size 
for efficiency. 

As an example of device-driver 
operations, assume you already have 
a device driver that simulates a flop¬ 
py disk in RAM (random-access 
read/write memory). (You can use 
the device driver in the DOS 2.0 
manual.) When PC-DOS 2.0 is 
booted up, it looks for a file named 
CONFIG.SYS, which contains infor¬ 
mation on how the system is to be 
initialized. Among other things, this 
file can contain a number of state¬ 
ments of the form DEVICE = file¬ 
name. If our RAM disk-driver ex¬ 
ample is called VDISK.COM, we put 
it into our CONFIG.SYS file for 


DEVICE = VDISK.COM. This driver 
is loaded and left resident as a per¬ 
manent and transparent part of the 
system. Any I/O calls to the virtual 
RAM disk are handled through regu¬ 
lar channels, without altering the 
808S's interrupt vector table that the 
DOS sets up. This is why a virtual- 
disk program that worked under 
DOS 1.1 bombs out under version 
2 . 0 . 

The logical device we are replacing 
is the system CLOCKS. A device 
driver named CLOCK.COM is in¬ 
stalled instead of the system's default 
software, and it is loaded by a 
DEVICE-CLOCK.COM statement in 
CONFIG.SYS—at start-up time. Each 
time a call is made to read or set the 
date and/or time, CLOCK.COM does 
it. This includes the DOS commands 
for DATE, TIME, and pertinent DOS 
INT (hexadecimal) 21 file-manage¬ 
ment function calls. My clock-driver 
program reads and sets the National 
Semiconductor MM58167A Real Time 
Clock chip on an AST Research Inc. 
Combo board, but the general prin¬ 
ciples for any clock driver are repre¬ 
sented as well as what PC-DOS 2.0 
requires of a character device. 

What PC-DOS 2.0 expects from a 
device-driver program and how they 
communicate are explained in the 
PC-DOS 2.0 manual. As previously 
mentioned, the RAM disk example is 
a handy block-device driver. Charac¬ 
ter devices, however, are quite dif¬ 
ferent, and the CLOCKS device is 
also a rather special subset. Both 
devices use drivers structured the 
same way, but each is asked to do dif¬ 
ferent functions by the DOS. The sys¬ 
tem creates a structure called a Re¬ 
quest Header and passes its address 
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Static 

Header 


Circle 1 on inquiry card. 


Variable 


Byte (0) 

length in bytes of Request Header (13) plus data block that 
follows (if any) 

Byte (1) 

subunit code for block devices 
(not used here) 

Byte (2) 

command code, e.g., ' READ 11 = 08 

Byte (3^f) 

STATUS word (DONE, ERROR CODE, BUSY) 

Byte (5-12) 

reserved for DOS 

Byte (13) 

media descriptor (block device only—not Used) 

DWORD (14-17) 

double-word address of system 
buffer for transferring data 

Word 

number of bytes/sectors transferred—always six for the clock, 
so not really used 

A Request Header 

and block format for read/write to system CLOCKS . 




Super Savings 


4 10 - 50 % £ 

. OFF LIST 

ANADEX 

tf295. 

CITOH 

$-595. 

DAISYWRITERS 

-$4495. 

DIABLO 

$1495 

DYNAX 

$-5951 

EPSON 

$-499 

GEMINI 

'$--399. 

GE 

94930. 

IDS 

$49$ 

NEC 

94915. 

QANTEX 

94495. 

QUME 

94995. 

SILVER REED 

9-599 

TALLY 

9-399. 

TOSHIBA 

$2495. 
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pointer to the driver program in the 
extra segment (ES) register and 
general register (BX). All function re- 
quests, data transfers, and status 
checks occur through this mecha¬ 
nism. Following the 13-byte Request 
Header is an area whose length 
depends on what is appropriate for 
that particular operation, ft might 
contain a data buffer address, ini¬ 
tialization data, or specific device 
parameters the system needs to 
know. The format for a Request 
Header and the accompanying data 
block for our clock driver are shown 
in figure 1. 

To continue, well first look at the 
requirements of an installable driver 
and then how it works within the 
operating system by referring to list¬ 
ing 1. The general format of IBM's ex¬ 
ample program is followed for easier 
comparison between block and char¬ 
acter logic. 

Device-Driver Structure 

A device driver is a .COM file, but 
because it doesn't use a program-seg¬ 
ment prefix when it's run, the code 
must start at 0. There is no ORG 
hexadecimal 100 statement as in other 
.COM files. 

The special device header appears 
after all the MACROS, STRUC¬ 
TURES, and EQUATES are defined. 
It is the logical beginnig of the pro¬ 
gram and identifies the device's attri¬ 
butes (which are set here for charac¬ 
ter type and current dock device), its 
name, and pointers to crucial parts of 
the program. The first double word 
is set to —1 unless more than one 


driver is in that particular .COM file. 

Device Strategy (page 447) is an 
area of the program that saves a 
pointer passed to it in ES:BX. This is 
the address of the Request Header 
that PC-DOS 2.0 uses to pass data 
back and forth to the driver, A driver 
is called at this entry point to 
prioritize the system's request. 

Device Interrupt Handler (page 
448) is an area of the program called 
(with no parameters) directly after 
Device Strategy concludes. It 
retrieves the Request Header ad¬ 
dress, saves the registers, and ser¬ 
vices the system's request. (In¬ 
terestingly, the IBM example failed to 
retrieve the Request Header's ad¬ 
dress. Apparently, ES:BX doesn't 
change at present, but CLOCK.COM 
follows the protocol anyway.) Both 
the Strategy and Interrupt addresses 
are stored in the device header. 

A Command Code byte is passed 
in the Request Header, indicating the 
function desired of the device. The 
driver must decode and service this 
request. All drivers have an initializa¬ 
tion call when the system is booted. 
As written, many other functions are 
possible, including nondata I/O con- 
trot of the device (IOCTL). CLOCK 
does only simple input (read dock) 
and output (set clock), A call to do 
anything else results in the status 
word going back to the DOS coded 
as "unknown command." 

It is the driver's responsibility to 
save the machine state, and there 
seems to be enough room on the 
DOS stack to do this as well as use 
PUSH and POP a few extra times. 

Text continued on page 449 


ADDS 9-650. 

AMPEX 9-6T9 

COMREX 9-449. 

ESPRIT 9~599 

LEAR SIEGLER $ 5-95 


AH equipment is in factory cartons with manufac¬ 
turers' warranty Prices subiecl to change without 
notice Most items in stock or shipped as received. 
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C P M / 8 0 
MACRO 
ASSEMBLERS 



We've been selling these 
indus trial-quality assemblers to 
the development system mar¬ 
ket since 1978 , They are now 
available for the CP/M market 

FEATURES: 

* Fully relocatable 

* Separate code f data r stack, 
memory segments 

* Linker included 

* Generates appropriate HEX 
formatted object files 

■ Macro capability 

* Conditional assembly 

* Cross reference 

* Supports manufacturer's 
mneumonics 

* Expanded list of directives 

* 1 year free update 


Assemblers now available 
include: 


Chip 

Price 

Chip 

Price 

1802/1805 

$495 

NSC800 

$495 

8051 

495 

F8,3870 

495 

6500/01/02 

495 

28 

495 

6300/01/02 

495 

280 

395 

6805 

495 

9900/9995 

595 

6809 

495 

28000 

695 

8085 

495 

68000 

695 


Take advantage of leading-edge 
technology. Get your own Reims 
assembler today ; Use your Master- 
charge, Visa or American Express, 
and order by phone: 

(408) 729 3011 

Relational Memory Systems, Inc. 
1650-B Berryessa Road r 
San Jose, CA 95133 


Afl software shipped on a 8" density floppy 

disk, A signed object Code Ltcansm Agtaamant 
required prior to shipping Prices subject to change 
without noiicv. 
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Listing 1: A replacement system dock/device driver based on the IBM PC macroassembler. 


title __,___ 

mmit This is an installable device driver to access tfle bitter? 

driver clock on AST cmbo board 4 I/O port 2C0 + IF t 
cmnom Author: David K, EtuiImH - July \m * 

i 

I 

CSCE 
i 
I 


Reolateient sy&tei clact driver for AST Board 
This . 


SEGHENT PARA PUBLIC 'CODE' 


STATUS NACfiQ 
if j dn 
EW 

endif 

ifidn 

DR 

HVdtf 

ifidn 

DR 

endif 

tffib 

OR 

endif 

enia 


STATE.ERR,RD 

(STATED (lW£i 

ESI WORD HR SRHJTA/LOEBI] f 0I0OH 
(STATE), (BUSY) 

ES:lORQ HR SflH.GTA,FLD[6I3 t 0:Q0H 

CENMEMOtt 

ESthUMD PIS SRHjTA_FLDlH3,l00flH 
<RD 

ESLMORD PTR SRH.Em.FUIHJ,RC 


* oooo 

5RH 

EBU 

0 

= 0000 

SRN LEN 

EBU 

13 

s 

SRtfTEN FLO 

EflU 

SRH 

a mi 

SfilfUCD'aO 

EBU 

5RH+I 

> 0002 

SRHTCDTLD 

EBU 

5RH+Z 

* 000 ! 

SWT STAF1D 

EBU 

SftK+3 

* 0005 

SRH^ES^LO EBU 

t 

\ INPUT OR OUTPUT 

SRH+5 

- mi 

BUF 

EBU 

14 

* 0004 

BU^LfN 

jlNIt 

EBU 

4 

= 0 Q 0 £ 

BR ADDA O 

EBU 

14 

* 0010 

BR" ADDR" 1 

EBU 

Effi ADDA 0+2 

- 0004 

irwm 

m 

4 " 


1 OFFSETS FROn CLOCK RASE PORT 

= 000 ? 

HDSf 

EBU 

7 

- 0006 

DA¥Y 

EBU 

6 

^ 0003 

VALID 

EBU 

ft 

* 00 OT 

MDN chef: 

EBU 

0 

= MOB 

SMITCH 

EBU 

OSH 

= O 0 i: 

COUNTER RESET 

EBU 

I 2 M 

- MI4 

STATUS BIT 

1 

I NISC 

EBU 

I4H 

= 0160 

BATS Tft 

EBU 

345 

^ 0002 

YES CODE 

EBU 

02 

- 0001 

NO CODE 

EBU 

0 ! 

= 0010 

VALID CODE 

EBU 

10 H 

- 0O3C 

DATS F1EB29 

[STRUCT 

EBU 

U H E 5 

40 

= O 2 C 0 

CLOCK 

E0U 

2C0B 


i u5SI3?A HOD.--CALENDAR CHIP UQ 1 

I 

CLOCK PORTS STKUC 

0000 77 

TEN TfleuS 

DB 

7 

0001 71 

RUN ITS 

0 D 

f 

■j&o: ^ 

SECS 

n 

1 

000! V 

MINS 

fi 

7 

0M4 17 

HRS 

DA 

7 

0*13 r 

m DAT 

DD 

7 

0006 i 1 " 

DAT" 

DA 

7 

0007 V 

US 

DD 

■i 

00)6 I’ 

VEHFT 

OR 

1 


HON CHK 

BE 

i 

VM ” 

Y 8 " 

DD 

7 

■'Mi i" 

LEAP^BK 

DE 

q 

0O0C 

cl do; FOR IS 

ENDS 



iSTATIC RE0UEST HEADER START 

! ' ' * LENBTH 

! 1 * FIELD 

;SRK UNIT CODE FIELD 

fSRtf COMMAND CODE FIELD 

;SRH STATUS FIELD 

|SRH RESERVED AREA FIELD 


I OFF SET INFO THE RED BLOCK DF DA TAT BUFFER) TRANSFER ADDRESS 

;Bur length 


!CHARACTER DEVICE USUALLY ONLY SETS 
l ENDING Am AND RETURNS 


►OFFSET DF MONTH 

; ■ QF DAV OF MONTH 

i * DF VALIDATION CODE JN RAN 

; ' Of MONTH CHECKER IN RAH 

I 1 DF LEAP DK RAN ON CHIP 

i * Of RESETiRAN RESET IS DNE UP AT 13NI 

SOFFSET TO STATUS WE-MMaTABLE ftEAD,OD*OK 


[DATS PER USUAL YEAft 

SYES CODE FOR LEAP TEAR lOfrEEPlNfi 

:N0 CODE FDR SAKE 

:VALIDATE CHIP CODE 

:DATS UP TO AND INCLUDING FEt 2?THff0fi LEAP YEARS DNLTJ 


[BASE PORT 


.1/100005 of seconds lnTio tarif?} 

Uiundredths 
:seconds 
;Minutes 
;hours 

1 day of week 
tday ql eonth 
; lentti 

► chip RAH used to cn*ck chip confio at mluh:alien 
.RAH #ith i&n.th t as t ring access 
tyear-IPSD tpnr* 2C0t0Al 

;tised far leap tear beekeeping isit to 02 «hen alt is tug] 


K*X 


Ci> r=cc 

FAR 




ASSUHf 

i iSjLSE0,ES:!:SE5 t 0E:2SS6 

mi 


rEG’N: 





i ; f E i 

I A l PE'. It! n E « l E ft 

SSM 

pr ff cp ft 

SfEiT DEi 

DD t 

iPfilNTEF TD hEJT K'.JEE 

;J04 

9MG 

ArmmtTt 

in am 

5CLLCr. 2EVICS <NE> E T I. 


C 2SP P 

f TREES' 

DN DEV slffiTier iFSHtlffl TD DEVICE 5TftftTE=* 


im r 

th'ERPJFT 

TV DE'- : ‘InT 

: POINTER TD lNTEFR„P t hAS»*>l£* 

O0OA 

43 +C 4? 43 ti 34 

DEV NAME 

n ’clDcm 

:DEVICE fiA*£ 

■201? 

til 

J 


?d : BUf■ 

►FILLER 

0012 


RH 2 fF 

DN 

sRESUEST mm OFFSET 

sc: i 


FH'SEC 

DN i 

SR M SESHENT 

.oil 


USEA^SUF 

DD 

:US!F; TftAJtSFEP ADOKiSfBtffFES' 



t FUNCTION 

TASLE 


O0IA 


FUNTA8 LfiBEL 

6 tTE 


MIA 

0217 R 

N 

HUT 

S ENITIALIIATIDH 'USED Fl^BT TIME DEVICE IS 

00 IE 

028 D 9 

DN 

NEDIA CHECK 

SiflLDCl QNLY) -NOT USED 

OO IE 

ms A 

UN 

SUILDBPS 

; ' ’N 0 I USED 

0 O20 

0280 R 

M 

IDCTL'IN 

IICCTL INPUT -HOT cEEJi 

W22 

0252 A 

DN 

INPUT" 

: INPUT i READ > - GET THE TI rtf; DATE 

0024 

0290 ft 

N 

K0 INPUS 

1N3N-DEGT RUCTIVE [NFUTiCHAf ONL 1 , -H0T U EE 2 

002 ; 

02 ED ft 

DM 

IN'STAT 

SCHAR DNL! -HOT USED 

0O28 

32 S3 P 

m 

IN"FLUSH 

SC.D -HOT USED 

902A 

02 FI I 

m 

OUTPUT 

: OUTPUT r«HT£i = SET TIIfE/DATf 

002 C 

0210 P 

DH 

CUT VERIFY 

iOUTPUT N; VERIFY -HOT 0EED 


Listing 1 continued on page 445 
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Listing I continued: 




DO 2E 

mi r 

to 

OUT“SEAT 

iC,B, -NOT USED 

0-430 

?. 

m 

Qtf T FLUSH 

IC.C, -NOT USES 

mi 

D2B R 

to 

i 

eosttl out 

SEOCTL OUTPUT -NOT USED 



; LOCAL 

DATA BLOCK Ilf COS 2.0 FDW1AT 

0031 


CLt JK LABEL 

BYTE 


0034 


Dir 


iDAYS SINCE 1-1-BO 

0036 

y? 

36 

i 

;MlftS 

0037 

77 

01 

7 

SHR5 

■o:sa 

77 

n 

7 

;J/10OTHS SEC 

M3? 

77 

01 

7 

3 SECS 



! MONTH 

FABLE 


OOJfl 


MON T0L LABEL 

BYTE 


MM 

Q 0 OO 

" 01 

0 

UAN 

0U3C 

OQEF 

OK 

31 

IEEE 

D03E 

mu 

h 

5? 

; MAR 

O 01 O 

O05A 

to 

90 

\m 

0042 

0070 

01 

m 

; HAY 

O041 

0097 

to 

151 

E JUNE 

0046 

0005 

to 

ESI 

i JULY 

mt 

ww 

to 

212 

iaub 

m* 

mz 

to 


SSEPT 

OMC 

om 

to 

273 

I OCT 

mi 

0130 

to 

301 

;ngv 

0050 

DUE 

to 

331 

[334 DAYS UP TO DEC 1 

0052 

0160 

to 

365 

■ DAYS UP TO JAN l t MEIT YR 


0054 n 
MSS ?? 
0056 n 
0057 ?? 
0050 7^ 
MS? 77 
005ft ?' i 
0O5B 77 
005C 77 
0053 V 
0O5E 77 
(Hj5F 7? 


TABLE OF CURRENT CLOCK VALUES 

GLDCK_PDPTS O ;Allocates according to predefined STRUC 


0060 04 

0461 r> 


i variables fan mcrm those pesky leap years 

LEAP STAT DJ 0 1 m PEAKS CURRENT Yfi IS A LEAP 

Hit* CEAPS Dl 7 i NUMBER OF LEAP TEARS SINCE IH« 


; LOCAL PROCEDURES 


0062 


IN SAVE PROC 

NEAR 


m 2 

26; 00 47 0E 

KDV 

AX,EfcNDM PTR UUFEBI3 

[SAVE CALLER’S BUFFER ADD 

am 

?E: A3 0016 A 

MOV 

CS:USEft IUF P ftr 


006A 

26: 03 47 10 

IfflV 

ALESIWOM PTR 0UF+2OU 

O06£ 

S; A3 0010 fi 

NOV 

CS:USEftjUF+I,Alt 


0077 

tl 

RET 



0073 


inmt ENQP 



0073 


READ CLOCK 

PftOC NEAR 


0073 

0E 

PUSH 

CS 

[SET UP TG READ CHIP AND STORE IT 

0071 

07 

PDF 

ES 


0075 

GD 3E 0054 R 

RETPY: LEA 

oj,uhn 


007? 

FC 

CIO 



007 ft 

2B CO 

SUE 

ftl.AI 


00 7C 

09 OO0C 

MOV 

Cl, 12 


O07F 

BA 02C0 

MOV 

01,CLOCK 

1 REDRESS DF CHIP BASE POST 

0062 

EC 

LUADJT: IN 

AL.DI 


OD03 

12 

INC 

01 


0031 

31 

PUSH 

cr 


0005 

ES 0132 ft 

CALL 

BEC_HEI 

;CONVERT BCD TO HE I 

00 ea 

AA 

STOSS 



000? 

59 

POP 

a 

[RESTORE COUNTER 

00EA 

E2 F4 

LOOP 

LOACH 




1 

t Check for counter rollover during reads STATUS BYTE=0Om 

oosc 

3ft 02D4 

MOV 

O^ELBCXtSTflTUB BIT 


O00F 

EC 

[M 

AM* 


0090 

84 C0 

TEST 

AL.AL 


0092 

75 Et 

m 

RETRY 




\ Routines to linage dita for transfer tn MS 

0O?4 

E0 0110 R 

CALL 

HEN YEAR 

[CHECK TO SEE IF IT’S ft KEU YEAR 

0097 

£0 DOAF 0 

CALL 

DAY'S 

iNUMBER DF DAYS SINCE 1/1/00 

009 ft 

EB 0QED R 

CALL 

TINE 

SCURRENT TIDE IN HEX 

0090 

2E: 0E 06 ooie ft 

MOV 

£5,£5:USER BUF+2 

iSET DESTINATION iESlUll TD POINT TO 

0OA2 

2E: 8B 3E 0016 R 

NOV 

DLCSlUSElf 0UF 

; CALLER’S SUFFER 

OOA7 

OE 

PUSH 

CS 


0OAB 

IF 

POP 

09 

,ESTABLISH SQUftCF 





;SI ALREADY HAS CU TIL ADDRESS 

0OA9 

09 0006 

MOV 

ci, a 

U BYTES 

OMC 

F3/ A4 

REF MOVES 


;SEND 1HFD TO BUFFER FOB 'PE W 

0OAE 

c: 

RET 



OOAF 


READ CLUCK 

EM? 



I 

i 


DOAF 



HAYS PftQC 

NEAR 


OOftF 

21 

CO 

BUB 

AM* 


DOfit 

AO 

DOSE ft 

HO? 

AL t UHR.YR 

(YEAft-1900 

D0B4 

B1 

0160 

MOV 

BX,DAYS YR 


00B7 

F7 

Q 

NHL 

U 

IHUL FOR GAYS 

OOB9 

23 

[? 

SUB 

Cl.CK 


0009 

8-1 

OE 045B R 

ftDY 

Cl , u HR. no 

ILOAD MONTH IN CL AKD .,. 

00 BF 

E8 

01D4 ft 

CALL 

DAYS ttONTH 

; CALL ROUTINE TO ACCESS MONTH TABLE 

D0C2 

03 

07 

ADD 

AKjHDRD PTSCflll 

;AB3 THAT YEAR’S DAYS!JCEPT CUP H0> 

O0C4 

32 

FF 

I OR 

BH, EH 


ooca 

SA 

IE O05A ft 

KOV 

6L t tW. DAY 

;GET DAY DF MON 

OOCA 

03 

Cl 

AID 

AX,BK 

■DAYS SINCE 1-1-80, EXCEPT LEAP DAYS 

oocc 

50 


PUSH 

A7 


00 CD 

AD 

0D5E R 

MOV 

AL .ttHRi YR 


00 DO 

ES 

0151 ft 

CALL 

LEAP CHK 

I CHECK THOSE TOD 

0003 

53 


PUP 

Ail " 
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SHIPPING 


MAIL ORDER ONLY 


CALL FREE 
1-800-841-2748 

COMPUTERS 


ALTOS 580-10 . .$3500 

ALTOS 586'10.$5350 

ATARI. 3CALL 

APPLE LOOK-A-LIKE.$CALL 

TELEViDEO 

803 .$1779 1603.$2019 

TETETOTE I.$1219 

NORTHSTAR 

ADVANTAGE..... $2150 


PRINTERS 


B.M.C. BX80. $299 

BROTHER HR I.$699 

□AISYWRETER48K.$975 

OATASOUTH.$1155 

GEMNI 10X.$275 

JUKI.. .$499 

OKI DATA ...*. .. SCALL 

SMITHCORONA .. ..$499 

Cl TON 

8510.$345 1550 .$599 

F10-4QC PS $1090 F1055.$1475 

DIABLO 

620.$875 630.$1699 

NEC 

3510.$1364 7710.$1899 

3550..$1705 2010.$785 


TERMINALS 


ADDS VIEWPOINT A1. $485 

ALTOS II.$789 

TELEVIDEO 910.$449 

TELEVIDEO 925.$699 

TELEVIDEO 950 . ..$865 

TELEVIDEO 970. .. $955 

VISUAL 50 GREEN.$599 


MONITORS 


AMDEK 300G. $130 

AMDEK 300A.$145 

AMDEK 310A ... , $209 

AMDEK COLOR I.$270 

B.M.C, GREEN.$89 

B M C. COLOR.. . .. $230 

NEC JB1201.$159 

TAXAN GREEN ♦ * ..$129 


DISK DRIVES 


TANDQN 100-2D.$240 

MICRO SCI A2...$229 

RANA 1000.$375 

RAMA ELITE I.. $249 

ATARI 1050 . $365 


MODEMS 


HAYS SMART MODEM.$199 

SMARTMODEM 1200. ... .$485 

SMARTMODEM 1200 B.$429 

MICROMODEM II E . < ..$249 


1st PLACE 

COMPUTER SYSTEMS 
13422 N. CAVECREEK RD. 

PHOENIX, AZ. 85022 


OTHER INFORMATION: 602-867-9897 



Send cashier's check or muncv order all Olher cheek* will 
delay shippmu two uueek* 

Price* 4 availatMrlv in die- I to change without notice. 


January I9S4 © BYTE Publications Inc. 445 



































































EMPLOYMENT 

OPPORTUNITIES 


SOFTWARE 
PRODUCT MANAGER 


txcellent growth opportunity. Possible 
equity. Full relocation program. 

Resumes, in strict confidence, to: Direc¬ 
tor of Human Resources. Dept. Byte. 

A DC 1450 Broadway 

Mi 3 NY t NY 10010 

An Equal Opporrijriify Fnuili..y^r M ■ f 


New 

EMPLOYMENT 

OPPORTUNITIES 

Section 

BYTE will feature a special 
section for recruitment 
advertising in all future 
issues. 

BYTE is the perfect place 
to look for those High 
Technology professionals 
you need—over 400,000 
paid subscribers. 

Or, if you’re looking for a 
new position, this is the 
place to feature a Position 
Wanted ad. 

The cost for any display ad 
in this new EMPLOYMENT 
OPPORTUNITIES section 
is only $356 per inch. For 
quotes on all 
EMPLOYMENT 
OPPORTUNITIES ads, or 
any additional information 
on recruitment 
advertising, call our 
special recruitment 
telephone sales at 
212/512-2556. 

Or send in your order to: 

BYTE 

Recruitment Advertising 

Center 

P.O.Box 900 

New York, NY 10020 


Listing 1 continued: 




04D4 

IB B2 


GOB 

01,01 

WOE 

BA 16 OO&l R 


HOV 

DL.NUW LEAPS 

OODA 

03 C2 


m 

fll.PI ‘ 

DOOC 

F h 06 0060 R 10 


TEST 

leAp ST AT j OH 

4QE1 

71 03 


a 

01 ' 

DOE 3 

ES 0173 R 


CALL 

LEAP ADJ 

40E6 

04 34 4434 R 

01; 

LEA 

SLCLK TBL 

QOEA 

04 01 


NOV 

WQfio Pffi ISJJ.AX 

OOfC 

E3 


RET 


mt 


DAYS 

ENF 




; GET HRS.RIN.SECJ/100TMS SEC 

OOED 


TIME 

PftPC 

NEAR 

bOED 

BI 3E 0036 ft 


LEA 

DI! CLJc TSLE21 

OOF1 

32 El 


I OH 

AH, AH" 

OOF 3 

AO 0057 R 


HOV 

At,UHfi.RlNS 

OOfb 

AA 


STOSB 


Q4F7 

AD 0050 ft 


HOV 

ALpUHR.HRS 

OOTA 

AA 


STOSS 


OOFfr 

AO 0055 R 


HOV 

AL.UHB.HUNDS 

04FE 

AA 


STOSS 


Wf 

AO 0056 0 


HOV 

AL.UWLSECS 

mi 

AA 


STOSB 


0143 

C3 


RET 


m\ 


the 

ENDP 


9104 


DAYS MONTH 

PftOC NEAR 

0104 

GO E9 01 


SUB 

CL.I 

mr 

no ci 


ROL 

CL. 1 

010 s ? 

60 IE 0Q3A ft 


LEA 

BLWON TBL 

4104 

03 09 


ADO 

0[ t CI 

Cl EOF 

C3 


RET 


0110 


BAYS_HONTH 

ENDP 


;AOMN OLD LEAP DAYS 
(CURRENT YEAR A 
E JPtP ON J»0 
:YES -6Q HI THINGS 

;Save RESULT 


; SET UP TO LOAD DATA LOCALLY IN RIGHT CRIER 


0110 


NEW YEAR PftOC 

NEAR 

OLIO 

AO 045S R 

" IH3V 

AL,UMUU 

0113 

3A 44 0051 R 

CHP 

AL. UMLNON CHL 

m 

Oil? 

7C 43 

JL 

0114 

7F OF 

JG 

UPDATE 

01 LB 

c: 

RET 

UHH.YR 

one 

FE 46 005E R 

NEW: INC 

4124 

AO 045E ft 

ItflV 

AL.UHR.YR 

HEi DEC 

0123 

E8 0142 R 

CALL 

4526 

BA 47CA 

HOV 


01.?? 

EE 

OUT 

Dl,flL 

0I2A 

AD DD5B R 

UPDATE: N0V 

AL,UHH.MD 

412D 

BA 02C9 

HOV 

M, CLOCK*? 

0134 

EE 

BUT 

DI, AL 

Dili 

n 

BET 


4132 


NEWJEAR EW6P 


4132 

4132 

54 

DEC HEI PROC 
PUSH 

NEAR 

AT 

4UJ 

Bl 04 

PIGV 

CL, 4 

4135 

D2 E0 

SHR 

AL.CL 

0137 

51 

POP 

it 

4130 

B7 4A 

MOV 

|K,« 

013A 

F6 E7 

NUL 

EH 

013C 

BO E3 4F 

m 

6L t 0FH 

413F 

42 C3 

m 

AL,SL 

0143 

C3 

m 


4142 


DEC NET ENDP 

j 


4142 


HE! DEC PftOC 

HEAR 

4142 

2A E4 

' SOB 

AH. AW 

0114 

B3 4A 

HOV 

ILJO 

4146 

FA f: 

81V 

BL 

dub 

01 04 

HOV 

CL* 44 

4I4A 

D7 ED 

SHL 

ALJL 

Q14C 

04 C4 

fftf 

AL,AH 

014E 

4A C4 

OR 

AL t AH 

4150 

P 

SET 


0151 

mjtt endp 


4151 


LEAP CHK PR0C 

NEAR 

0151 

3C 40 

" CUP 

AL p 0 

0153 

74 ED 

it 

L2 

0155 

32 E4 

m 

AH, AH 

015? 

FE CG 

TILL 

AL 

015? 

03 01 

NOV 

|L,4 

0156 

n F3 

m 

BL 

4[5B 

00 FC 43 

LHP 

AH. 3 

NOT LEAP 

0160 

75 OB 

JNE 

ml 

00 OE 4460 H J4 

OR 

LEAP STAYJOH 

mi 

B 44 74 

JHP 

u 

4I6A 

NOT LEAP: 


QI6A 

C6 46 4464 R 44 

NOV 

LEAP ETAT.O 

Wffl^LEAPS, AL 

DI6F 

A2 4061 R 

US HOT 

0172 

CI 

12: RET 


4173 


LEAF_[NK ENDP 


4173 


LEAP ADJ 

PftOC NEAR 

0173 

04 3E 405F R 42 

CHP 

WHfi.LEftP If,YES CODE 

0170 

74 10 

JE 

DONE! 

4J?A 

GA IE 405B R 

HOT 

6H.UHR.H0 

017E 

0A IE 405A R 

HOV 

BL.UHR.DAY 

0182 

BL F0 4341 

CKP 

BI,0341H 

0-lflfi 

7E 3B 

Jii 

D0W£2 

;BACK UP A DAY AND RECORD IT IN RAHI 


4106 

00 31 Q05A ft 41 


CHP 

UHfLDAY.l 

O10D 

74 16 


JE 

FROEY 

DEAF 

50 


PUSH 

AX 

4194 

31 E4 


I DR 

AH t AH 

0192 

A4 045A R 


HOV 

ALpUWt.MY 

4IV5 

FE CO 


DEC 

AL 

0177 

DA 42C& 

m: 

HOV 

4i,aa^*iMYY 

3IVA 

EE 


OUT 

BI.AL 

019B 

ID 42 


HOV 

AL,YES CODE 

019D 

DA 42CB 


NOV 

Dl.CLOtK+SKITCH 

01 AO 

EE 


OUT 

II, AL 

om 

50 


POP 

AX 

41A2 

EB IF 94 


JHP 

done; 

DIA5 

2S C9 

fDOEY: 

SUB 

ci,a 


;RONTH ARRIVES HERE IN CL 
{ADJUST TO SET THE CORRECT 
I OFFSET INTO THE TABLE 
: BET ADDA Of MONTH TABLE 

;N0W Nfifil PTRI6X1 WAS NLW Of DAYS UP TO CURRENT SO 


(CHECK FOR A 'NEW TEAR' AND,'Oft UPDATE KDN^CHK 
iCURRENT HQNTH 

(STORED ON CHIP- THE LAST 'HONTH 4 WE HEAff IT 
; U12 SO IT’S A NEW V EAR 
! IT'S A NEW rtONTH 
i BANE OLD WONTH - GO SACK 
( LAST TEAR - L?04, 'I 


imi IT RCA LIKE EVERYTHING ELSE 
{RAN ADDR FOR tfi 

UPDATE nON„CHK ON RAH 


i CONVERTS SMALL PACKED SCI TQ KI 


; CONVERTS HU NUMBER UP TO 6JH[*99l TO BCD 
5 HE I NUPTEEP PASSED IN AL 


[BED IN AL 


1 SETS NUHBER OF LEAP YEARS PAST l STATUS BYTE 
(IS [T IMO'? 

(YES ■ FORGET THE REST 

;PUT YEAIMV0U IN AL BEFORE CALL 


{SET LEAP STATUS BIT CNiCUAR YR IS ft LEAP) 


(NllflBER UF LEAP DAYS SlHCE \m 


(ADJUSTS CHIP AND/OR DAYS COUNT DOR I NS LEAPS 
(HAVE WE ALREADY DONE THE BDOKEEPING? 

(JUMP ON YES 

IIS IT BEFUWE/AT PEfl29? —tCKTP THINKS IT’S 3/11 


(YES - JUMP 


113 IT THE 1ST OF A H0NTK7 

(JUMP DN YES AND WHAT A PAIR 

(NO -JUST BACK UP ONE DAY AND SET LEAP_BK 


{CHIP PORT 

;SET LEAP BY DN RAW SO Wf WON’T HAVE TO DO THIS AGAIN 
(BACK UP DAY AND NORTH BOTH 


Listing 1 continued on page 447 


446 January 1984 ■© BYTE Publications Inc, 













Listing i continued: 


MAT 

BA OE 0050 ft 


l*0V 

CL f UHR.N0 


01AB 

50 


PEISH 

AX 


MAC 

BB C! 


PI0V 



D1AE 

BA 02C7 


HOT 

BMHKMON 


m\ 

FE C0 


DEC 

AL 


0ED3 

EE 


m 

di,al 


OEM 

#3 C2 02 


ADD 

11,2 

iRESET rtONTH VEBEFT ON fiflH TOO 

MB? 

EE 


m 

Ql.AL 


TUBS 

EB 0104 H 


CALL 

days kqntm 


MSB 

SB 07 


H0V 

Al n H(TftD PTRIB1I 

1N0N FIND HOK NAN? DAVS LAST N0HFH HAD 

MBS 

28 47 FI 


SLfft 

AIJQftb FTREEI3-2 

fVESTERMr NON IN AL 

MCO 

FB 05 


JNP 

m 

4FINISH HP 

01C2 

40 

DONE): 

INC 

AT 

■ALL THE REST OF Tft ADD ONE N0 r DAT 

MCJ 

C3 

JH3MF2: 

RET 



MC4 


L£Af_ADJ 

ENDP 


sir* 


SET CLUCK 

PftOC NEAR 

S6ETG JIATA FftQN DOG, CRUNCHES IT 4 SETS 

oil* 

2E; BE IE 001S A 


PfOv 

0S,ES:USER BtiF*2 

■ SET SOURCE TO CALLER’S fJTDSJ BUFFER ftLl 

01C9 

2E: SB 34 0016 n 


1100 

Sl.CSlUSER BUF 


MCE 

■0E 


PUGH 

CS 


OiCF 

0? 


POP 

ES 


mo 

W 3E 0034 9 


LEA 

DI,CLK TftL 


0104 

89 0006 


NOV 

Cl 6 “ 

JS£f UP TO NOVE DATA LOCALET 

OlD? 

K 


CEJ 



OEM 

F V Al 

HfP 

NQV50 


me it 



: CALCULATE AND LDftB LOCAL CLUCK CMP TABLE STRUCTURE 1 

01DA 

0£ 


mu 

CS 


MOB 

If 


POP 

OS 

iESTABLISH US AS THIS SE5 

01 DC 

Efi 01F4 R 


CALL 

LOAD TICKS 

rDQ TINE PART(EAST7 

OMF 

ES 0210 If 


CALL 

UNSCftAfl 

■DATS TO VR-Nfl-DAV 



; SET CW 



mi 

2S CO 


SUB 

AX, ft! 


ME* 

09 OOOC 


00V 

CX,32 


MET 

BA 02CO 


MOV 

OX,CLOCK 

[CHIP BASf FORT ADDRESS 

am 

BL 36 0054 0 


LEA 

si t ute 

[SOURCE-CHIP TABLE Nf'VE SO UP 

MEE 

AC 

DflPIT! 

LOOSE: 


ittOVE DATA TO AL 

MEF 

51 


PUSH 

CI 

[HEIT ROUTINE TRASHES COUNTER 

MF0 

E0 0142 0 


CALL 

NET DEC 

[CHANGE TO fiCD 

G1F3 

£E 


BEET 

QI, XL 

S'NRITE" TO CHIP 

0JF4 

42 


INC 

Dt 

[NEIT PORT 

0IF5 

59 


pop 

Cl 


MF4 

E2 F6 


LOOP 

DPfPIT 

[LOOP 'TIL DONE 

QIF6 

C3 


RET 



01F? 


SET.CLOCK 

EN0F 


OIF? 


LOAD TICKS 

PftOE KEAft 

?LOAD TINE INTO CHIP STRUCTURE FDRHAI 

OIF? 

AO 34 0036 R 


LEA 

GljCLK T8U21 


01FD 

32 E4 


m 

Aft.AH ~ 


01FF 

AC 


L □ D SB 



0200 

A2 0057 R 


NOV 

UHft.NINS.AL 


0203 

AC 


Loose 



0204 

A2 0050 ft 


HOV 

tiHR.HR5.AL 


0207 

AC 


LOOSE 



0200 

A2 0055 R 


NQV 

UHft.HtTNDS, AL 


0201 

AC 


LOOSE 



020C 

A2 0056 ft 


NOV 

UHR.SECSpAL 


020F 

C3 


RET 



0210 


LOA0T1CKS 

ENDf 


0210 


UNSCRAfl PRGC 

HEAR 

; DA VS SINCE m/30 TO NNSDD/VY 

0210 

Bll 2E 0054 ft 


LEA 

ftP.CLK TSL 


0214 

2e: as 44 m 


m 

AI.NDRO PTfi CSIEBPI 

[FIRST H-DRD IK CLK TBL 

0211 

30 0000 


cup 

Al.O 

UF IT'S 1 -1-30. TM GHDRT CUT 

021B 

74 67 


if 

U4 


0210 

hi gito 


nm 

61 ( DAVS JR 


0220 

99 


CND 


[BLANK OUT DT FQft DIVIDE 

0221 

F7 FI 


MU 

61 

rVRS 50 TO AL. DAVS LEFT Tfl DI 

0223 

A2 005E ft 


NOV 

LfHH.VR.AL 

[SflVF VRS SINCE 1900 






INCH CHECK NHfTHFR LEAP DAYG OR END OF 

0226 

ES 0151 ft 


CALL 

leap chi 

t TEAR HAVE NAD£ it LOOK LIKE A NEN 1 

0229 

2ft C? 


SUE 

ci.cr 


0220 

BA OE 0063 R 


hou 

CL.NUN LEAPS 


022F 

3ft 01 


CUP 

01,Cl ' 


023! 

7F OE 


JE 

OK 

»IF KNAEHDE0 DATS CLEAR DAiG, FN IT 

mz 

0J C? 0160 


ADO 

01.DATS T6 


0237 

FE OE 0O5E ft 


DEC 

UHR.Tfl ' 

;ALL FIXED NON 

023B 

AO 005E R 


flOV 

AL.tiML'flt 

[REDO LEAP VARIABLES 

023E 

Eft 0151 R 


CALL 

LEAP CHK 


0241 

13 Oft 

Dr.: 

10ft 

61,61 


0243 

Sfi IF 0061 R 


NOV 

BL,NUtf LEAPS 


0247 

26 113 


GUI 

DI.BI " 

tCORRECT FOR LEAPS 

0249 

Ft 04 0060 ft E0 


TEST 

LEAP STATJOH 

[CURRENT YEAS A LEAP? 

024E 

74 Of 


J2 

m ' 

TJUNP ON NO 

0250 

S3 FA 1C 


CNft 

Dl.OAVS FEE29 

[AT/BEFORE FED 297 

0253 

?E 0? 


OLE 

uo 

I YES -JUNP 

0255 

Ct 04 O05F R 02 


NOV 

UNO,LEAP BKJES CODE 

[SET RAN SNITCH W 'YES' 

025A 

4A 


DEC 

CO' 

[NO - TAKE OUT THAT FfTftA DAY' 

0251 

£6 06 00 


JAP 

Ul 


025£ 

C6 06 O05F R 01 

S#D: 

rtflv 

11 HR,LEAP BK.NO CODE 

[SET RAN TO *NfT 

0263 

ftB 001A 

ui; 

NOV 

61,26 " 


0266 

By 3E 00IA ft 


LEA 

DLNON T6L 


0264 

63 EB 02 

U2: 

SUB 

Bl. 2 " 


0260 

39 1J 


CAP 

pm [onrsu.Bi 


026F 

7D E9 


JOE 

U2 

[FIND RI6HT MONTH IN TABLE 

0271 

26 1! 


m 

D1J0RD PTft LONCBi] 

[DAYS INTO KONTH LEFT IN DT 

027 J 

00 CB 


m 

BLJ 


0275 

FE C3 


m 

BL 


027? 

00 16 DOSft ft 

ui: 

NOV 

UKOAl.DL 


027 B 

00 IF 0050 R 


NOV 

UHR.PDN CHK.ftL 

[SIT UP NONTH VERIFY IN BAN TQ€ 

027F 

E8 IE 0051 ft 


ACV 

UHR.HD.BL 


0203 

03 


RET 



0234 

82 00 

04: 

NOV 

DL,0 

pSET UP FOR E-t-00 - in t^ie Beiginmn^... 1 

0206 

ft3 0! 


NOV 

BLJ 


02SB 

lb 06 DOSE ft 00 


NOV 

UHR.VFM 


0200 

fB F0 


JNR 

HI 


O20F 


UNSCRAN E*DP 

1 





1 

fl E V I 

C E STRATEGr 



<t:sf KVjmntift: 


^ FORTRS-80MODELS1.3&4 ^ 

IBM PC, XT, AND COMPAQ 

The MMSFORTH 
System. 
Compare. 

* The speed, compactness and 
extensibility of the 
MMSFORTH total software 
environment optimized for 
the popular IBM PC and 
TRS-80 Models 1,3 and 4. 

* An integrated system of 
sophisticated application 
programs: word processing, 
database management, 
communications, general 
ledger and more, all with 
powerful capabilities, sur¬ 
prising speed and ease of use, 

* With source code, for custom 
modifications by you or MMS. 

* The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates. 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work¬ 
shops and professional 
consulting, 

MFORTH 

A World of 
Difference! 

* Personal licensing for TRS-80: 
$129.95 for MMSFORTH, or 
l, 3+4TH’ t User System with 
FORTHWFUTE, DATA- 
HANDLER and FORTHCOM 
for $399.95. 

* Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH" User 
System with FORTHWRITE, 
DATAHANDLER-PLU3 and 
FORTHCOM for $549,95. 

* Corporate Site License Exten¬ 
sions from $1,000, 


If you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 


MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 
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Build Your Own 
I IBM-PC Compatible! | 

j Here are the hoards, assembly instructions j 
i and parts you need ,, .plus full hack-up set- , 
l vice from Netronics! 

* Complete instructions show you how io build an IBM- | 
1 PC compatible that can run ANY—not just •‘popular"— j 
! IBM-PC programs! ! 

1 Motherboard functionally duplicates IBM-PC. tea- 
I tyres IBM-PC compatible BIOS ROM plus five empty 
I sockets for ROMs of your choice. Sockets will accept * 
1 IBM PC PROMs or other PROMs. 

I Instructions include step-by-step procedure for transfer- j 
l ring ROMs from a pc onto a floppy disk, which can then I 
I be mailed away for ROM duplication. 

J Board kits indude printed cun nit board* some hard ■ 

1 fo-gef parts, and detailed assembly instructions. 

1 Complete kits include printed circuit boards* ait 
1 parts, and detailed assembly instructions, 

1 Manuals only, $3,00 per kit. 

» 1BM PC Compstible 16-bit Motherboard with IBM com- j 
1 patible BIOS ROM—O Board kit, $89.95/□ Complete j 
■ kit, add SI40.00 

IBM-PC Compatible Keyboard in cabinet (wired & J 
[ tested), $229.95 

64W256k Memory with serial port with DB-25 connector , 
! P Board kit (64k), $39.95/□ Complete kit (64k). add , 
J $ 134,00/□ Each additional 64k block (to 256k), add | 


, $75.00 

I Four Drive Disk Conlroller with hard disk SASJ mter^ j 
■ face, parallel printer port, clock/calendar— □ Board kit, j 
I 169,95/□ Parts for Four Drive Disk Controller, add | 
l SI30.00/□ Parts for Parallel Printer Port, add $30-00/ p 
□ Clock/Calendar, add 145.00/□ SASI Interface, add , 
j S50.00/D All 4 functions wired and tested, $329.95 p 
I IBM PC Compatible Color Board (or B&W)—D Board , 

I kit with ROM, 189,95/0 Wired and tested. $299.95, | 

I PrinterlSpooler Board with 64k buffer, clock calendar, ( 

1 parallel primer ports—□ Board kii with ROM. $49,95 | 

I Modem Board. 300 BPS, direct connect /originate/auto- I 
I dial/auto answer plus 2 serial ports—□ Board kit with te- I 
I kphone company connectors, 149.95 

I Power Supply □ Complex kit. 1179,95/P Extra power [ 

I for hard disk option, add 120,00 

1 D Cabinel lor PC, steel with brushed aluminum from ] 

1 panel and simulated oak cover, 1(99.95 
1 □ 5'A" Disk Drive. DSDD (wtred & tested), $269.95 
! □ 10 Megabyte Hard Disk with controller & software [ 
(wired &. tested), $1295.50 

j Netronks offers complete service department to customers. \ 

TERMINALS 

1 (Terminals require ASCII keyboard and power supply,) 
j □ Power Transformer for either terminal, $9.95 
! SmartVid Deluxe Terminal, SO characters by 24 lines, mi- j 
! croproccssor controlled with editing, reverse video and , 
I more—O Board kit (includes board, character generator, . 

J video controller, 2k system ROM), $99.95/□ Complete kit, ( 
add Sion,00 

FastVid Deluxe Terminal. M or 32 characters x 16 lines, _ 
I baud rate to 19 kilobaud-□ Board kii [includes control- | 
! Jer, character generator, and PROM), $49.95/D Complete - 
kit, add $50.00 

| SPEECH i 

I Electric Mouth Applets 100 Speech Board, with | 
I National NSC Digiiatlter speech chip—D Apple/D S-100 j 
I (Please check your choicef/D Board kii (with Dignatker i 
1 and 150 word vocabulary set), $69-95/□ Complete kit. | 
| add $30.00/□ 2nd Word Set (150 words), add $39.95 I 
I Speak Easy Universal Talking Board, operates with I 
I computers and terminals or in the stand-alone mode. Uses I 
I same power supply as terminals /see above). □ Board kii I 
I (includes VORTRAX speech chip and system ROM), 1 
( S89.95/D Complete kh. add S60.D0/Q Cabinet, add * 
I 115.00 

' S-100 DYNAMIC RAM BOARD , 

! 1GW64fc RAM Board uses popular 4116 chips—□ Board ( 
[ kit (includes 8202 controller), $69.95/0 Complete kit . 
J (16k), add $79.95/□ Each additional 16k, add $50,00 

ELF II BEGINNER'S PAK 

I ELF II is □ complete 256 byte, fully expandable learning j 
I computer with excellent documentation thai explains * 
I hardware and software fundamentals. Learn to program ] 
I in machine language! Learn the essence of how ail com- I 
I puiers operate and "ihink"! If you can afford to think 
I about an IBM-PC or IBM-PC compatible, you can’t 
I afford nor to have an ELF 11 beginner's pak! □ Complete 
I kii. $139.95 

I USE YOUR CREDIT CARD! CALL TOLL FREE 1-&00- 
I 243-7426 (In Connecticut call 203-364-9675) 

* To order by mail, check boxes above for products you 
1 desire. Mail entire ad with remittance to: ' 

| Netronics R 8 D, Ltd. 

I 333 Litchfield Road, New Milford, CT 06776 


Total enclosed $ _ 


_ (Conn. res. add tax) □ Visa j 


I □ MasterCard Acct. f_ 

j Exp Date_Signature _ 

I Print 


Name . 


Address . 

City 


t 

t State 

| H .« 


Zip 


Listing 1 continued: 


028F 2t: ac 04 01)11 R 

0271 2E: 67 IE Mil R 
0299 Cl 


&29A 

0294 FC 
077B IE 
079C 04 
07711 SO 
0?9E 53 
029F 51 
02M 52 
0241 57 
02A2 54 


0243 2E: BO IE MI2 fl 
02AB ZE- 0E 04 0011 R 
02AD 24( fiA 47 02 
0201 DOM 
02B3 eOJfOOlAR 
0217 32 £1 
0289 03 FB 
0280 FF 25 


02B0 

0280 

0280 

« 

0216 

02GO 

P 

028D 

0280 

0206 

02BB 24: 01 IF 03 0109 
02C3 24: Bl IF 03 1000 
02C9 24: Si IF 03 0003 
02CF ED 3F 50 


0202 

0207 £0 0042 R 
0285 £0 0073 fl 
0200 2E3 8B IE 0012 R 
0200 2E: BE 06 0014 ft 

07E7 24: 01 IF 03 0100 
02E8 26! Bl IF 03 0000 
02EE FD 20 90 


02FI 

02F1 £0 0047 R 
02F4 EB Old ft 
02F7 2E: 80 IE MI2 fl 
02FC ZE: BE 06 0014 II 

0301 24: 81 IF 03 0100 
0307 24: 81 4F 03 0000 
030D EB 01 90 


0310 

0310 

0311 

0312 


0313 59 


0314 
0315 58 
0314 07 
0317 IF 
0318 CB 


H0V CS:fiH 5EG,ES 
m CSlRlf OFF,81 
RET 


(SAVE BEEHtNl OF REQUEST mm PTR 
;$AV£ OFFSET DF SANE 


0 £ V I £ E I ft T £ ft R 11 F T 8 ft N 0 L E ft 


DEV INI: 

[PRESERVE flACHEKE STATE 


CLD 

PUSH 

05 

PUSH 

E5 

PUSH 

AI 

PUSH 

Bl 

PUSH 

Cl 

PUSH 

01 

PUSH 

Dl 

PUSH 

59 


1 BRANCH ACCOR DENE TO THE FUNCTION PASSED 

* N0V Rt,CS:ftH OFF i££T JtEOUEST BLOCK ADDRESS FROM MERE 

m EStCS:RK"S£6 i DEVICE STRATEGY PUT IT 

Nfiu ILifSifBf]+2 lOEt FWtCTIDII BYTE 

Wa 3 SET OFFSET INTO TABLE 

0LFUITA1 : GET ADDft OF FUNCTIQM TABLE 

AH, AH 

di l ax 

WORD PTHHU 


SOL 

LEA 

IDR 

m 

jitp 


S THE FOLLOHrW ENTRIES ARE NOT SUPPOftTEO BY THIS DEVICE 


I OCR IK: 
[QCTL'OUT: 

Nil MPiFt: 
iiTstat: 

IN - FLUSH: 

OUT STAT: 
our FLUSH: 

P1EDTA CHECK: 
BU!LD"aPB: 

OUT weElFV; 

’ STATUS 

* Oft 

I Oft 

t Oft 

Jiff 

J INPUT = READ 

3 

INPUT! 

CALL 

CALL 

HOY 

m 

STATUS 

* DR 

* OR 
JHP 

\ OUTPUT = SET 
i 

OUTPUT: 

CALL 

CALL 

NOV 

ftDV 

STATUS 

^ Oft 

* Oft 
JHP 


M)NE.ERftUR,03 I SET STATUS 0TTE AS r E«R0R-UNK CDHWIND" 

E5:ibRB PTB SftH STA aDEDU T 0100H 
£S: NDftB PTB SftH 'BTA;FLD IB11,1OQ0H 

es:nord ptr sriTsta flwbilh 

E1IT 

THE CLOOt CHEF 


[ft SAVE 
ROD CLOCK 
DRCSlRH OFF 
ES.CStfUTSEB 
MJNE.NOEffROR^ 

EG:Hbi9 PTft SRH STA FLDEBft S, 010041 
ES-NORB PTR SRH’STATLDEBE 1.0 
Eft IT 

TINE 4 DATE 


tCALL THE INITIAL SAVE 8TH 
;ftEAD IN THAT DATE/TINE 
;RESTORE £5:BE AS H£0 H0ft PTR 


IN SAVE 
SET CLOCK 
BI 1 CS:RH OFF 
ES t CS:ftlfSEB 
DONE,NOERRBR.0 

ESfHORD PTR SftH STA FLDlftn,01O0H 
ES:iORD PTR S«H"STATU*IIM 
EIIT 


lCALL INITIAL SAVE ROUTINE 
;SET TINE L DATE 

IKSTORE ES:B> AS REBLfST HBR PTR 


| £VE RB0DT T B EH I 
I 

Eft IT: 

pop si 

FOP DI 

POP 01 

POP 01 

PDF Bl 

PDF A1 

POP EB 

POP DS 

RET 


0319 

0319 0E 

H1A 58 

031B 0$ 0311 R 

031E 24: 07 47 OE 0000 

0324 26: B9 47 10 


0328 BA02CS 
032S EC 
032C 3C 10 
032E 74 0E 


0330 id FF 
0332 BA 0207 
0335 EE 
0336 42 
0337 E£ 

0338 BO 10 
Q33A BA02CB 
0330 EE 

033E 

033E 24: Bl 4F 03 0100 

0344 24: SI 4F 03 0000 

034A EB C4 

0S4C 

D34C 


i nn 
Ikit: 


push cs 

pw AI (CURRENT CS TO Al 

ADO AI,OFFSET INIT 

m £5:N0H0 PTR BR AD0R 01811,0 

NOV £S:BR ADDR lEBfl P Al" t HAKE THAT THE BftEAf AODft 


ICHECK VERIFY DTTE - HAS SORE OTHER SOFTHAflE DIDDLED THE CLOCK? 

““ Dt ( CLOCK-*VALID 
AL,Dt 

AL,VALID CQ0£ 

FINE 


NOV 

IH 

CHP 

J! 


[PORT FDR VERIFY m 

:ARSITftART VALIDATION COOE 
:JUMP ON QK 


(RESET CH(P-CAM f T TRUST IT 



NOV 


NOV 


OUT 


IHC 


OUT 


NOV 


NOV 


OUT 

fine: 

STATUS 

OR 


Oft 


JftP 

CLK 

EftDP 

CSE0 

ENDS 


END 


AL ( 0FFH 

01.CLOCKtCQUNTEft RESET 

Ol.AL 

DI 

DI, AL 

AL,VALID COOE 
D^CLOCK+VALID 
01 P AL 


tRESET ALL REGISTERS 

i RESET ALL COUHIIRS 
;RAH(LATCH) RESET AOOR 
(NON RESET RAH 

(NON VALIDATE RAN 


£S:^R0 PTR 4rR STA.aOfBl 1,0100 k 
ESLNORD PTR SHOTA FLBtB^O 
EIIT 
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Text continued from page 443: 

The DOS manual warns that heavy 
stack use might require a separate 
stack, however 

When initialized (INTT), the driver 
must tell the DOS the ending ad¬ 
dress of its code. PC-DOS 2.0 allo¬ 
cates all available memory to a pro¬ 
gram unless it is told otherwise, and 
failure to indicate an end causes quite 
a hang-up. This feature also allows 
disposable initialization code and at¬ 
tendant memory conservation. 

When finished, the driver sets ap¬ 
propriate bits in a STATUS word 
located in the Request Header. 

The Hardware 

Normally, when the system is 
booted up, the PC starts counting 
timer ticks and uses software in the 
ROM (read-only memory) BIOS 
(basic input/output system) and disk 
system files to keep track of the time 
and date. You can set both, but the 
machine obviously has no memory of 
either when Switched off. Many 
manufacturers are now supplying 
real-time dock/calendar chips with 
on-board battery backup. 

Software is supplied to access the 
chip and set the time and date at 
start-up. AST Research supplies two 
programs at present to service the 
MM58167A chip. One reads the chip 
and sets the system time/date, and 
one sets the chip functions. 

The MM58167A chip provides the 
time, day of the week, day of the 
month, and month, with capabilities 
for alarm features and synchronized 
start-up for precise timing. All data 
is stored on the chip in binary-coded 
decimal (BCD) format. Unfortunate¬ 
ly, as shown in figure 2, PC-DOS 2.0 
requires data from the system 
CLOCKS in a somewhat different for¬ 
mat. Not only does it want the count 
of days since 1-1-80, but it also wants 
it in hexadecimal. The chip has no 
provisions for handling leap years or 
for keeping track of the year in any 
manner. Hidden in PC-DOS 2.0 are 
some appropriate algorithms for do¬ 
ing all this, but our driver reinvents 
the wheel and gives the PC-DOS 2.0 
the raw hexadecimal data. 

In addition to the counters on the 
clock chip, a bank of programmable 
latches also can be used as a non¬ 


volatile RAM for storing the year, 
keeping track of leap-year bookkeep¬ 
ing, and checking to see if some other 
software has violated the clock or 
reset it. Much of the clock-driver pro¬ 
gram is devoted to these tasks. Other 
pertinent registers on the chip are a 
status register that indicates an in¬ 
valid read due to counter rollover and 
registers to reset the counters and 
dear the RAM. All of these registers 
and counters have discrete I/O port 
addresses beginning at the base 
clock-port address hexadecimal 2C0 


and ending at hexadecimal 2CQ + 1F. 

It appears that most other real-time 
dock chips work in a similar fashion, 
storing data in BCD. This driver can 
be adapted to other boards by chang¬ 
ing the appropriate base-port address 
and chip structure (provided it gives 
you a place to hide control bytes in 
nonvolatile RAM). 

The Software 

At the beginning of listing 1, the 
program makes use of two features 
of the macroassembler to make the 


EXCEL SYSTEMS CORPORATION’S 
UNLIMITED WARRANTY 


RESULTS 


At Excel Systems we set our standards very high - to help you meet 
yours. We want to raise your expectations, your goats, and your effec¬ 
tiveness. We produce Software designed by real people for the real 
world L 


ARIS Action Resource Information System is the work proces¬ 
sor that leads you to success. ARIS organizes your needs, your 
priorities, and your activities, and goes on to create a more effective 
you in action. ARIS dials your calls, writes your letters, confirms 
your meetings, and prepares your schedule. ARIS prompts you to 
add personal, professional touches, for a style that gets noticed. 

ARIS is the new era of software - here for you today. 

ARIS is results! 

DECIDE Today's world demands clear decisions. How well you 
solve problems determines how good you feel and how well you 
perform. DECIDE is your personal counselor, leading you through a 
short series of processes to resolve your problem, 

DECIDE is results! 

PROTYPE Without effective keyboard skills you'll never 
harness the full power of your desktop computer. With PROTYPE 
you develop professional typing speed and accuracy in private, in a 
few weeks. PROTYPE is results! 

MNU Tired of searching through disk directories for your favorite 
programs and giving your computer endless commands? Create a 
master menu that lets you move in and out of programs with a sing¬ 
le keystroke. Design reminders and use instructions that really work 
because you wrote them. And, you decide where they appear, MNU 
isn't for programmers, it's for you! 

MNU is results! 



SYSTEMS CORPORATION 


655 Redwood Highway. Suite 311. Mill Valley, California 94941 

Ask your Dealer to demonstrate the entire EXCEL SYSTEMS line for you. 
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Join us 


Word (0-1) number of days since 1 January 1980 

Byte (2) minutes 

Byte (3) hours 

Byte {4) IflOOths of a second 

Byte (5) seconds 

Figure 2: PC-DOS format requirements for date/time transfer with the National Semicon¬ 
ductor MM58167A Real-Tune Clock chip. 


Electronics 

magazine is on the move! We 
now have several exciting edi¬ 
torial openings for experi¬ 
enced technical editors or en¬ 
gineers who seek a career 
change. 

Electronics 

editors learn first about excit¬ 
ing new technology trends by 
visiting the high-tech firms 
that are creating them; they 
attend technical conferences, 
interview industry movers 
and shakers, and write and 
edit stories about what they 
learn. 

We’re looking for BSEEs or the 
equivalent, and some engineer¬ 
ing or editorial experience in 
the following fields; semicon¬ 
ductors, microprocessor-based 
system design, software, tele¬ 
communications and/or data 
communica Hons. 

If you have these qualifications 
and an ability to write clearly 
about technical subjects, a re¬ 
warding career awaits you at 
McGraw-Hill with the industry’s 
most authoritative information 
source. We're an equal opportu¬ 
nity employer. 

Send your resume to or phone: 

Samuel Weber 
Editor-in-Chief 

Electronics 

1221 Avenue of the Americas 
New York, N, Y. 10020 
(212) 512-6093 


program easier to write and more 
readable. The STATUS macro bor¬ 
rowed from IBM helps by managing 
the setting of the status bit in the Re¬ 
quest Header. It is expanded during 
compilation into the appropriate one 
or two lines of code. If the DOS 
should ever call on the dock for 
something inappropriate, like build¬ 
ing a BIOS parameter block, the ex¬ 
panded STATUS macro will return 
the proper error code. 

The STRUC (structure) pseudo op 
code generates no machine code 
directly but permits easy allocation of 
storage space and data access. The 
CLGCIC_PORTS structure is set up 
to manipulate data the way the I/O 
ports line up on the chip. The UHR 
table of variables is set up according 
to this structure. The field names 
used act as mnemonics for offsets. 
For example, the value of the hours 
read into or written from the table is 
merely UHR.HRS, Similarly [BX].HRS 
would return the value in memory 
located at the address in BX plus an 
offset of four. Structures also can be 
initialized at execution time to any 
value you choose, although here Tve 
left it indeterminate. 

After the required Special Device 
Header is the storage area of the pro¬ 
gram, This so-called data segment 
contains pointer storage, a function 
table for calculating what the DOS 
wants, local data storage such as 
UHR, and a month table. This table 
is used to transform the number of 
days to a month-day-year format and 
back again. It would be nice to use 
the 8088's XLAT op code for table 
lookups here but, unfortunately, 
XLAT translates only bytes, not 
words. The 8086 also suffers from 
this limitation. 

Several of the subroutines are 

called many times. DEC_HEX and 

HEX_DEC convert packed BCD 

numbers back and forth to hexadeci¬ 
mal. LEAP__CHK checks to see if the 


current year is a leap year, computes 
corrective leap days to add or subtract 
from the count, and sets local vari¬ 
ables to indicate its findings (LEAP_ 

STAT and NUM_LEAPS). NEW_ 

YEAR compares the current month to 
a month-check byte stored in RAM 
on the chip. It updates the latter if 
necessary and handles the rollover to 

a new year, DAYS_MONTH (in lieu 

of XLAT) returns with BX pointing in 

the MON_TBL to the number of 

days in a year up to the current 
month. 

Reading or setting the time portion 
of the clock is a simple pass-through 
of data, but special routines handle 
the date. DAYS reads the date and 
puts it into the DOS format; 
UNSCRAM does the opposite. The 
year minus 1980 is stored in RAM. 
During leap years the chip thinks 
February 29th is March 1st. In this 

case, LEAP_ADJ resets the chip and 

also writes code into its RAM to 
signal that it has been done. 

Is It Worth It? 

Are all of the new features of FC- 
DOS 2.0 worthwhile? I don't think a 
two-disk-drive PC owner will have 
missed the boat by continuing to use 
version 1,1. If you have a hard disk, 
however, or are contemplating special 
applications such as remote modem 
control, data acquisition, or writing 
your own command processor, PC- 
DOS 2,0 is the only way to go.B 


for those who prefer to let someone eke do 
the typing, a SVt-inch PC-DOS disk with the 
source code, CONFIG.SYS examples , and a 
COM version is available from the author for 
$15. 


David K, Bnaadwell, M.D. (135 Hospital Dr. f 
Angleton, TX 775151 k a specialist in internal and 
aviation medicine. An instrument-rated pilot , ama¬ 
teur radio operator soccer fan, and IBM PC user, 
he has his sights set on becoming an astronaut . 
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BYTE's User to User 


Conducted by Jerry Pournelle 


Bypassing FIELD 

Dear Jerry, 

In "Eagles, Text Editors, New Com¬ 
pilers, and Much More" (September, page 
307), you mention Microsoft BASIC and 
make a passing reference to its FIELD 
statement. The FIELD statement can be 
almost completely bypassed if you simply 
ignore the way they say to use it, I always 
define one and only one variable in a 
single FIELD statement for any MBASIC 
"R" file, I define the variable to be the size 
of the entire file buffer—since the buffer 
is limited to 128 bytes. Unless you're 
using a parameter when loading MBASIC 
from CP/M, there is no problem about 
string sizes. This avoids the problem of 
numerous string variables that would 
result from following Microsoft's direc¬ 
tions. It also allows more flexibility. The 
same field is used even for records with 
different contents. For example, in 
ephemeris files, my first record is two in¬ 
tegers and a double-precision number (12 
bytes), and all later records are three 
single-precision numbers (12 bytes). Or, 
a more complex record occupying five 
128-byte sectors—one FIELD of 128 bytes 
is all it takes. 

It works this way: the manuals warn 
you never to use normal string operations 
on FIELDed variables—the actual restric¬ 
tion is never use normal assignments. You 
can use LEFI$, MID$, and RIGHT$ to 
read FIELDed variables. For assignments, 
what 1 do is build up my record using 
string concatenation with a throwaway 
string variable, then use LSET to put it 
in the buffer variable. The MK1$, MKS$, 
and MKD$ functions will work with any 
string variable—they are not restricted to 
buffer variables. Similarly, the CVI, CVS, 
and CVD functions will accept substrings 
extracted by LEFT$, MIDI, and RIGHTS, 

Is it at all likely that there will ever be 
an 8086 version of Write? 

Mark Pottenger 
838 5th Ave. 

Los Angeles, CA 90005 

That's certainly one way to deal with the 
dreaded FIELD statement. 

An 8086 version of Write is in preparation 
now. It had better be , since Tm not going to 
stay with a Z 80 forever! If Tony doesn't get 
it done pretty soon, I'll write my own version 
in Modula-2 , , . * Jerry 


A Doc's Best Friend 

Dear jerry, 

A comment from a practicing physician 
on the Problem-Knowledge Coupler 
{dubbed Auto-Doc in "New Computers, 
Boards, Languages, and Other Tidbits," 
October, page 107): I want one. It will sure 
reduce my malpractice exposure. This is 
especially true for psychiatrists like my¬ 
self. For example, I had a hunch that a 
foreign service officer's depression was 
actually an infection with a parasite. He 
had to wait until he was transferred to 
Southeast Asia to get it diagnosed. 
{National Institutes of Health was no 
help.) 

I treated another case of depression 
with a diuretic. After her first visit, she 
didn't need me anymore. It turns out that 
asymptomatic mild congestive heart 
failure can cause depression. 

The point is this: Many physicians to¬ 
day are specialists, and specialists per¬ 
force have limited experience outside 
their specialties. We need something to 
extend our experience. In medical school, 
we all carried pocket notebooks crammed 
with salient information which we had 
not yet or never would memorize. We 
called them "peripheral brains" I think 
the extension is obvious and should be 
welcomed. 

Ed Hume 
Washington, DC 

An excellent point. It would be surprising 
if psychiatrists could keep up with new 
developments, or even remember all they once 
knew about internal medicine , Dr. Weed's 
Problem-Knowledge Coupler (PKC) should be 
a real boon to the medical specialist—not to 
mention to the patient. I hope to have more 
about his diagnostic programs in an upcom¬ 
ing issue. , * . Jerry 


Languages of the Future 

Dear Jerry, 

I agree that none of us has a completely 
unclouded crystal ball, but T am surprised 
at some of the conclusions you have ar¬ 
rived at in your article "The Debate Goes 
On , . ." (August, page 312). 1 would have 
thought that both of us are in the same 
business, futurism, but for different 
reasons. You for the purpose of writing 


entertainment fiction, and me for making 
investment recommendations. Still, your 
conclusions seem to ignore existing tech¬ 
nology, let alone what seems to be com¬ 
ing over the horizon. 

If you consider the Apple II, TRS-80 
Model III, and the like, all first-generation 
microcomputers, then the IBM Personal 
Computer should be considered a late 
first-generation microcomputer. The 
A pple Lisa is the beginning of the second 
generation. The Motorola 68000 micro¬ 
processor in the Lisa is capable of ad¬ 
dressing something over 11 megabytes 
(MB) of memory and Motorola promises 
a 32-bit version of that chip "soon" that 
would address 32 MB. 

According to the trade announcements, 
upcoming 256K-bit memory chips will 
use CMOS technology that will make 
them usable for permanent or at least 
semipermanent storage, ending the 
distinction between RAM and ROM 
memory. Therefore, if you consider only 
existing technology and past price-curve 
performance, the magnetic-storage media 
manufacturers will be the buggy-whip 
makers of the mid-to-late 80s. 

The answer to your question of which 
high-level language will prevail over the 
next five years is none of those you men¬ 
tioned, or indeed, any high-level lan¬ 
guage as they are now recognized. Large 
memories will bring along self-program¬ 
ming computers that will program in ma¬ 
chine language. Machine language would 
be our answer now, except it remains too 
difficult for most of us to learn and im¬ 
plement. The next 10 to 15 years will see 
microcomputers with enormous memo¬ 
ries, probably multistate, which would be 
beyond human ability to program in any 
event. We may not see Arthur Clarke's 
HAL by 2001, but we seem to be on the 
road. 

Adolph L. Friedman 
112 Camino Escondido #4 
POB 2856 

Santa Be, NM 87501 

I thought I'd said that within five years , the 
floppy disks will be relegated to their original 
role of data transfer. Certainly I agree that 
with memory getting both cheaper and less 
volatile, well see some revolutionary develop¬ 
ments in mass storage. 

Regarding languages, perhaps; although 
five years is, I think , too short a time limit. 
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VAX and LISP machines aren't yet self-pro¬ 
gramming even in graduate schools of com¬ 
puter science ; I'm pretty sure my desk micro 
won't be that smart by 1990, which is stretch¬ 
ing past the five years of my article anyway 
Certainly, though, that's what some of the 
artificial-intelligence troops are working 
toward, and I expad we'll both live to see 
it. , . * Jerry 


Defending FORTH 

Dear Jerry, 

I was excited to see a special article on 
microcomputer languages ("The Debate 
Goes On . . August, page 312). As a 
language hacker, I am familiar with most 
of the languages you mentioned, plus a 
few others* Much of what you wrote was 
timely and probably accurate* I must, 
however, take exception to your com¬ 
ments on FORTH and LISP. 

You seem to be misinformed on both 
languages, yet you claim knowledge of 
both. As I am most familiar with FORTH, 
let me set you straight on the subject (I'm 
sure you'll get plenty of mail from all the 
USPers). 

For one thing, LISP will never absorb 
FORTH. The two languages are too dif¬ 
ferent. Each has its place m the scheme 
of things. LISP, which is modeled after 
the lambda calculus, was created in the 
bowels of the MIT artificial-intelligence 
labs. Its purpose is to give experimenters 
in AI the tools to go about their trade. 
FORTH was invented by Charles Moore 
to provide the tools necessary for ma¬ 
chine control and data collection. In this 
light, Moore's aim was to provide speed, 
efficiency, and productivity. 

Looking at the environments of the two 
languages does reveal similarities* Both 
systems are compiled and then inter¬ 
preted at run time. Both are implemented 
in an interactive environment and both 
look cryptic to the uninformed observer 
(LISP especially so). 

If one looks a little doser, though, it be¬ 
comes apparent that the two environ¬ 
ments are totally different* FORTH is ex¬ 
ceedingly small and very fast. On most 
microcomputers, FQRTH's inner inter¬ 
preter is only a few bytes long. The code 
generated by the FORTH compiler is very 
compact (even more compact than assem¬ 
bly language). One can strip out the parts 
of the system that aren't needed to make 
the code even more compact. This makes 
it possible to generate tight, ROMable 
code* With FORTH, real-time, interrupt- 


driven applications are easy because the 
language is modular and close to the 
hardware. Many applications use these 
features to great advantage. The Craig 
Language Translator was programmed 
entirely in FORTH, as are a lot of coin- 
operated arcade games. 

Hardware developers use FORTH be¬ 
cause it is a very productive environment 
to work in, FORTH's modularity, exten¬ 
sibility, and virtual memory make it a hot¬ 
bed for development. Recently, much is 
being said for developing business ap¬ 
plications in FORTH. This is where 
FORTH's virtual memory can strut its 
stuff. Plus, the tools developed for one 
application can be transported to another 
with little or no change. 

Much of the early problems with trans¬ 
portability of FORTH is being addressed 
by an international standards team com¬ 
posed of FORTH programmers. This 
gives the assurance that a standard trans¬ 
portable language will exist. And because 
FORTH is an evolving language, obsoles¬ 
cence is not in its future. 

FORTH integrates extremely well into 
the microcomputer environment. Its 
advantages of speed and memory effi¬ 
ciency make it an almost ideal language 
for the small computer* (The Motorola 
6809E is almost a FORTH machine in 
silicon*) For lai^ge systems, FORTH is at 
home as well. Multitask and multiuser 
primitives are easily added to the system. 
As a bonus, multiuser FORTH code is in¬ 
herently reentrant. 

Now, tell me again how LISP will ab¬ 
sorb FORTH. As a reference to learn 
about each language, you may want to 
look at August 1980 BYTE for FORTH and 
August 1979 BYTE for LISP* And please 
try to be more informed before making 
rash statements like this. 

Ame W* Fionas 
425 West Ninth St* 

Wichita, KS 67203 

Thank you. You speak well for FORTH. Per¬ 
haps I was a bit strong . Hotvever, what l said 
was , "l suspect that as USPs get more com¬ 
mon, USP will get the bulk of the recruits who 
would otherwise have gone to FORTH," I was 
careful not to say that FORTH would vanish * 

I'm still not certain that l was mistaken * 
True, the two languages are different; but as 
hardware evolves and computer power becomes 
cheaper, our desk machines will look more like 
the big machines available in computer labs 
and universities. 

I think USP is more popular with computer 
scientists than FORTH is. It certainly is at 


MU and Stanford (and my friendships at 
those two institutions probably do influence 
my thinking). Thus more students are likely 
to be exposed to USP than FORTH, and are 
thus more likely to use it * Recall also that 
when I say "popular," 1 mean in the context 
of microcomputer sales; 30 ,000 to 300,000 
machines a month* Given those sales, even 
" unpopular" can translate to a heck of a lot 
of users! 

In any event , alas, I don't know either USP 
or FORTH. However, experts on both have of¬ 
fered me tutorials. One day I'll have time fa 
accept , . . , Jerry 


Heathkit Horror 

Dear Jerry, 

1 recently purchased a Heathkit H-100 
computer. It has two floppy disks, 192K 
bytes, color graphics, color monitor, etc. 
My decision to buy the H-100 was influ¬ 
enced by several factors. The 16-bit word 
was a must. The advertised repair facili¬ 
ties at the Heathkit Electronic Centers 
were very important. Price was a consid¬ 
eration. Most important was the Heath- 
advertised assurance "And every step of 
the way, you have our pledge—We won't 
let you fail. Help is as dose as your phone 
or the nearest Heathkit Electronic Center" 

In the past, I have built several kits. This 
time, however, while building the disk- 
contToller board I managed to get the 
wrong part in the right hole (or vice 
versa)* Attempting to get it out I damaged 
the board. My fault, so I have no com¬ 
plaint there. 

Remembering the glowing "We won't 
let you fail" message, I went trotting 
down to the local Heathkit center There 
the local electronics guru agreed the 
board was damaged. However, it did not 
appear to be beyond repair. 

For an additional fee of fifty dollars, the 
local Heathkit center sent the board back 
to the factory for "reconstruction." So far 
so good. For a price. Heath seemed to be 
living up to its representations. Not what 
I expected, but better than nothing* 

Now the problem. This is the seventh 
week since the board was sent in. The 
local Heathkit center doesn't know when 
it will be returned. They somewhat apol¬ 
ogetically offer assurances that they will 
call as soon as it comes back. 

My concern is that I have paid Heath 
dose to $4000 for hardware and software. 
To date, it has been sitting on the shelf* 
If there should be a second problem, will 
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that take another two or three months or 
longer? When they say "We won't let you 
fail," do they really mean that if you make 
a mistake, it will probably be several 
months before you can use your com¬ 
puter? 

What about maintenance? 1 bought the 
computer because I have a real need for 
its use. If it breaks, do 1 look forward to 
a two- or three-month delay for Heath to 
provide repairs? If so, how do I produce 
my letters, documents, manuals, mailing 
lists, etc? What happens to accounts re¬ 
ceivable, accounts payable, etc? Do I go 
back to a manual system? 

At this point I have serious concerns 
about the wisdom of my purchase. The 
implied support does not seem to be as 
represented, 

! also have serious concerns about inex¬ 
perienced people who attempt to as¬ 
semble one of these. Quite often the as¬ 
sembly instructions leave a great deal to 
the imagination. In my opinion, no one 
should attempt one of these without a 
basic understanding of electronics, some 
degree of manual dexterity, and consider¬ 
able experience assembling and soldering 
boards. Unless, of course, he is willing to 
pay the extra charges and put up with the 
extended delays which seem to be part 
of the "We won't let you fail" assurances 
from Heath. 

Richard J. Townsend 
35 Charles Hill Circle 
Orinda, CA 94563 


is about the worst horror story I've 
ever heard about Heathkit. Most of my cor¬ 
respondents have been very pleased with the 
H-100 f finding it simple to build and get run¬ 
ning; and Vve never before heard of so long 
a delay in getting service. 

I do agree: you must be very careful about 
soldering. Jt's easier than you know to wreck 
one of those multilayer circuit boards. (1 recall 
when Jim Hudson modified my Compupro 
§085/8088 board to change the crystal; he was 
not only very careful, but he was worried 
about changing it back when the time came.) 

I'd advise anyone contemplating construc¬ 
tion of something as complex as an H-100 to 
buy a really good tempera tu re-con trolled 
soldering iron, and also one of those patented 
unsoldering devices. The two will cost nearly 
a hundred dollars, but it's good insurance. 

Incidentally, all the Heath/Zmith stores use 
Heath and Zenith machines to record and re¬ 
port the sales, so the company obviously has 
some confidence in the machines. , * . Jerry 


Otrona Obstacle 

Dear Jerry, 

The last two paragraphs in "Ulterior 
Motives, Lobo, Buying Your First Com¬ 
puter, JET Update" (May, page 298) 
caught my attention. As you may know, 
there are a significant number of Otrona 
Attache machines and users (as well as 
fellow enthusiasts) here at the lab. How¬ 
ever, I have not been able to find anyone 
who can make the BIOS digest what 
ought to be valid "9" entries in the 
Otrona Attache's escape sequences. For 
example, try to plot a point at (x,y) — (9,9) 
from the keyboard or assembly-language 
calls with ~[G~ATA~I or from MBASIC 
with PRINT CHK$(27); "00909". In con¬ 
trast, the user-friendly MBASIC plotting 
enhancements work without a glitch. Un¬ 
fortunately, I need to run FORTRAN (F80, 
M80, and L80). The enclosed list is not ex¬ 
haustive since 1 also suspect the alternate 
Lead-in" [V command. The use of more 
offsets might help some escape com¬ 
mands but others require parameters 
with a range from 0 to 255. 

Would any of your friendly wizards 
(hackers or consultants) happen to have 
a general idiot-proof patch around this 
turkey? Several sources indicate that the 
problem relates to the interface with 
CP/M's Tab function. I would appreciate 
any advice on this matter (or especially 
a cookbook solution). 

Glenn Veeder 
Jet Propulsion Laboratory 
California Institute of Technology 
4800 Oak Grove Dr. 

Pasadena, CA 91103 

Alas, you have exceeded my competence; but 
perhaps one of the readers will have a solu¬ 
tion to your problem, 1 know of at least one 
Nobel physicist who has an Otrona, and who 
greatly enjoys playing about with its insides, 
as well as a number of computer professionals . 
You may also want to contact FAL1G, The First 
Attache Users Group at 449 Vi Douglass St., 
San Francisco, CA 94114 , or call (415) 
647-8160. , . . Jerry 


Move That Keyl 

Dear Jerry, 

Regarding "Epson QX-10, Zenith Z-29, 
CP/M-68K, and More" (August, page 
434), I have purchased the Z-29 terminal 
and like it. However, note the terrible 
placement of the Re set/Break key—right 
amongst several oft-used keys. If the 


Break does anything at all in a system, it 
does something drastic. I had to modify 
my BIOS to keep my system from going 
catatonic on Break. Heath/Zenith ought 
to move that key. You'd think everyone 
would have learned by now about place¬ 
ment of Break keys. 

When is one of your generous friends 
going to put together a technically 
oriented word-processing system—one 
that will do special symbols (math, Greek, 
etc,), superscripts and subscripts, and the 
like, with a screen display that looks like 
the printed result? Epson is coming close. 
Why are the Japanese ahead of us again? 
All the printer and screen-display tech¬ 
nology exists. Why can't it be put to¬ 
gether? Or do 1 have to program it myself? 
H. Bradford Thompson 
The University of Toledo 
2801 West Bancroft St. 

Toledo, OH 43606 

Fortunately, you must do Control-Reset for 
the Reset key to do anything. 1 do agree that 
was a silly place to put it. J've never had any 
trouble with the Break key, but , as you men¬ 
tion, you can always jigger the CBIOS (Cus¬ 
tomized Basic Input/Output System) to take 
care of it; indeed, you can retranslate the key 
if you really want to. 

The Zenith Z-100 with the MPI 15QG 
printer can do what you want; that is, the 
printer can print exactly what's on the screen. 
Of course, programming the special character 
set you want can be a problem. A good matrix 
printer, like the MPI , in conjunction with the 
Otrona Attache does wonders too; the Attache 
has Greek letters and various mathematical 
symbols built into its secondary character set. 

Meanwhile, it's the Europeans who are 
really ahead. Niklaus Wirth's Lilith computer 
(available with laser printer in the U.S . from 
Diser Corporation for about $30,000) can do 
all you ask for and a lot more besides; and with 
Modula-2 systems becoming available pretty 
inexpensively here, you should be able to pro¬ 
gram what you want for any good 8086 and 
high-quality dot-matrix printer. Let me know 
when you get it done . * , . 

Seriously, you raise an important point. 
Why hasn't a ILS. company put it all to¬ 
gether? Or have they, and 1 haven't seen it 
yet? . . . Jerry 


I'll Take Your Epson 

Dear Jerry, 

According to your response to Chris 
Rutkowski's letter in BYTE's User to User 
(September, page 480), your Epson QX-10 
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has been pretty much abandoned. I 
would like to suggest that you pack it up 
and send it to me! As a computer novice, 

I am not a fast typist, nor am T experi¬ 
enced with fast, powerful systems like the 
ones you routinely deal with. I feel the 
QX-1Q is a great little machine, but have 
been unable to fund its purchase. 

When I read of your ongoing disillusion 
with your Epson, going from one associ¬ 
ate to another only to be abandoned by 
one and all, I thought I would at least 
write you this letter, to let you know that 
a home for orphan computers can be 
found. It would be well treated and much 
appreciated in our home. 

It may be that many of the inherent 
problems with regard to operating sys¬ 
tems will eventually become a great nui¬ 
sance to us as we become more skilled in 
computers, and we may be financially 
able to move to a new and better S-1Q0 
system. If so, I promise to pass the Ep¬ 
son on to someone at no cost. We could 
be starting a great tradition here. 

Jim Ralph 
987 Lovers Lane 
Akron, OH 44306 

/ guess I'd better explain what happens to 
review equipment here , None of it ever belongs 
to me. Some of it gets kept so long that it's 
functionally useless before we get through with 
it. This is often true of prototype equipment . 
Some is returned to the supplier. (The less we 
like if, the faster it goes back.) Some , at the 
request of the supplier, is donated to educa¬ 
tional nonprofit institutions (and I have a long 
list of eligible s, so there's no point in apply¬ 
ing for your favorite; sorry). 

As for the Epson , we're not at all through 
with it. It's a nifty machine, and they're 
developing software worthy of it. As Professor 
Thompson points out in the preceding letter, 
there's nothing in the microcomputer world 
that comes closer to integrating screen and 
printout graphics, if we were truly unhappy 
with the QX-10, wed have sent it back long 
ago. . . , Jerry 


Choosing a Terminal 

Dear Jerry, 

I have been following your trials and 
tribulations relating to finding the perfect 
terminal and your choice of a Z-29 is a 
good one. 1 borrowed one from my "mad" 
furloughed friend and attached it to my 
North Star Horizon, 

1 am also in the market for a new ter¬ 
minal to replace my 7-year-old ACT-V. I 
want high-resolution graphics capabili¬ 


ties, so I have been leaning toward the 
Visual 500. The Visual terminals seem to 
be very well designed and 1 especially like 
the extra-thin keyboard and choice of 12- 
or 14-inch screens. The Visual 50 is more 
in the league of the Z-29 as far as emula¬ 
tion and price (less than $600 from some 
distributors). Have you ever considered 
the Visual terminals and, if so, what 
caused you to choose the Z-29 over them? 

I know that you have used solid-state 
disk drives and are pleased with their 
performance. I would like to obtain one, 
but the price has prevented me. Have you 
ever tried a less expensive drive? One is 
sold by Digital Research Computers, $399 
for a 256K kit, or less than half the price 
of the newly reduced Semidisk at $995. 
James A. Whitman 
RL #1 Box 408 
Ft. Ashby, WV 26719 

/ seem to be batting zero. I've no experience 
with the Visual 500. As to how I chose the 
Z-29 ; / blush to confess that Zenith asked me 
to. There was a time when I could try out most 
of the new micro equipment; now that's not 
possible. I try to keep up by going to shows 
and reading the literature, but it's still pretty 
overwhelming. 

Building kits is not my particular bag. I 
gather that if you're of a patient temperament, 
and willing to invest in a good temperature- 
controlled soldering iron , you can save a lot 
of money. There was a time when the best 
micro equipment was built from kits . My late 
friend Ezekial, who happened to be a ZB0 t was 
built up from kits (although not by me), be¬ 
cause Tony Pietsch was more confident of his 
quality-control procedures than those of the 
company who made Zeke. 

Nowadays, though, there's a lot of well- 
made equipment out there. Years ago, I once 
proposed building my own terminal so that 
I would understand what was in it. My mad 
friend put it succinctly: "Sounds like about 
as much fun as an appendectomy." Thus, / can 
sympathize with your desire to save money, 
but 1 won't be the one to recommend that you 
turn to kits, Perhaps another reader zoill have 
a comment. t , * Jerry 


Protecting Pac-Man 

Dear Jerry, 

Hello from down-under (personally, I 
don't like that term . . . unless you like 
being called up-over). 

In "The User Goes to the Faire" (June, 
page 306), you mentioned your participa¬ 
tion in the Star Wars vs. Battlestar Galac- 


tica dispute and the question arose of 
what constitutes an idea worthy of pro¬ 
tection. Taking the Pac-Man example, 
surely the essential ingredient of this 
game is the theme of a player navigating 
a maze and consuming power pods. The 
shape of the Pac-Man or the nature of the 
power pods is irrelevant to the underly¬ 
ing theme of the game. Thus there are 
two views one could take. 

First, the people who originally con¬ 
ceived the Pac-Man theme. Atari, should 
have sole and complete rights to its im¬ 
plementations. The public would have to 
rely on Atari to produce the different ver¬ 
sions of this popular game, or just put up 
with the standard format. Intrepid pro¬ 
grammers could of course write their own 
versions, as long as they'd recognize 
Atari's claim to part or all of any profits 
gained. Second, all ideas are unique (and 
not just one of genre). This would mean 
that the slightest difference in the shape 
of the Pac-Man would constitute a new 
idea. The public reaction to the multitude 
of different games resulting from this 
policy would indicate who had the best 
idea. This policy allows constant improve¬ 
ment of existing merchandise and a good 
climate for the small business. 

I only offer these as possibilities for the 
resolution of a persistent problem, and do 
not make a judgment as to their quality. 

I do however feel strongly that the pres¬ 
ent situation, by which many Pac-Man 
games are legal but some, which most 
resemble the original, are sued, is totally 
unjust and impractical. 

Brett A. Patterson 
26 Athlone Rd. 

Floreat, 6014, 

Perth 

Western Australia 

I'm not sure what / think about protecting 
Pac-Man. 1 do know that Atari bought itself 
about a million dollars worth of unfavorable 
publicity by bullying some very nice teen-aged 
programmers; surely they could have been 
smoother about it. Game fads don't last long 
anyway. I notice that what really gets 'em in 
the arcades now are the games coupled to video 
disks; these, I fear, are not soon likely to be 
produced in garages, although I wish they 
were. I've yet to get close enough to a machine 
to play Dragon's Lair. . . . Jerry 


A Vote for Larger Screens 

Dear Jerry, 

After a year's reading and research we 
derided to buy either two Kaypro IPs or 
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a NEC APC; we will probably buy the 
two Kaypros on the theory that if one 
goes down we have a spare, for the price 
of one more-advanced computer. 

Despite all the amazing progress in 
computers, and despite the much adver¬ 
tised and vaunted spreadsheets, com¬ 
puters still only show a miserable 24 lines 
by 80 columns. How silly! 

Like every business we use an 8Y2- by 
11-inch sheet for most paperwork. We 
print booklets, and have been composing 
them on the typewriter as we write them. 
All computer salesmen say that it is bet¬ 
ter to be limited to the small-sized screen, 
but we don't believe it. We need to view 
the finished page so that we can see para¬ 
graphs in relationship to each other and 
to see if our ideas are presented correctly 
on the whole page. 

If we had the money we could get a 
Vydec which shows two full pages, or a 
Dictaphone which shows one full page 
with an additional lighted line as is on our 
Olivetti ET221, or we could go to a Cor- 
vus Concept computer, but even that is 
too high for our budget. The Corvus is 
the way that the future lies, of course. It 
puts the CRT on its side for spreadsheet 
(a 14-inch screen) and on edge for a full 
page of typing. Why can't some of the 
other computers do this too at a reason¬ 
able price? It can't be too difficult and it 
is ridiculous to have all these fabulous ad¬ 
vances with such a small screen. That is 
like having a 1983 car that you have to 
hand-cranki 
S. E. Millar 
POB 1 

Olympia, WA 98507 

/ fondly remember Olympia; my wife used 
to race sports cars at Shelton , Washington, 
and we'd stop for the lumberjack's breakfast on 
the way, 

Tony Pietsch has always said that the best 
service policy is another computer, preferably 
identical to your first. It's not much more 
costly than a long-term maintenance contract, 
and certainly more useful as long as both are 
running. 

I keep hearing rumors of terminals that will 
give a great many lines to the page , but I've 
never had one to play with and, to tell the 
truth , I've never missed that feature. 

I've never had much problem with screen 
sizes . A standard manuscript page is 60 char¬ 
acters wide , and double-spaced I used to get 
only 26 lines to the page anyway In foot, / 
normally write on a memory-mapped screen 
that's only 16 lines. My editors tell me it im¬ 
proves my stuff since I don't tend to write such 


long paragraphs. (Of course I use Write , which 
uses all the screen lines pr text ; none are taken 
up with status lines and things like that J 
/ suspect you won't have to wait long before 
new t low-cost terminals appear with the fea¬ 
tures you want . Things flow so in micro- 
land! , • . Jerry 


MS-DOS for the Compupro 

Dear Jerry, 

I have been anxiously awaiting an issue 
of BYTE in which you review the MS- 
DOS operating system for the Compupro 
ever since 1 followed your eminent logic 
and purchased a Compupro System 8/16 
Model A in December of 1982. Before tak¬ 
ing the plunge I did check to find out if 
MS-DOS was available for the Compupro 
because I was aware that there was a 
growing threat from the IBM PC and PC- 
DOS. I had a hint from two independent 
sources in BYTE that MS-DOS was avail¬ 
able for the Compupro systems. One was 
a series of articles in BYTE comparing 
MS-DOS and CP/M-86, written by Roger 
Taylor and Phil Lemmons ("Upward 
Migration, Part 1: Translators/ * 1 June 1982, 
page 321 and "Upward Migration, Part 2: 
A Comparison of CP/M-86 and MS- 
DOS" July 1982, page 330). Careful ex¬ 
amination of their articles revealed that 
the benchmarks were run on Compupro 
equipment. The other source was a 
What's New? product blurb in BYTE 
which stated that Lifeboat Associates 
would be releasing SB-86 for Compupro 
systems. 1 called Compupro and was told: 
yes, Real Soon Now. 

I have since called Lifeboat and the per¬ 
son who configured SB-86 for the Com¬ 
pupro systems has left without docu¬ 
menting the implementation. Yes, as a 
service. Lifeboat will sell you SB-86 for 
Compupro but it is not documented and 
you are pretty much on your own. 

Fortunately, I have also discovered two 
other possible sources. One is Midwest 
Micro Warehouse which claims to have a 
product written by people at Compuview 
Products. Another source is a Computer 
House product aptly named MS-PRO. 

In "Eagles, Text Editors, New Com¬ 
pilers, and Much More" (September, page 
307), you indicated that you and/or your 
associates have experience with MS- 
DOS/PC-DOS for the Compupro. (I 
should point out that I am not sure what 
the exact differences between MS-DOS 
and PC-DOS are.) I am particularly in¬ 
terested in the logical and/or functional 


(as opposed to physical and/or im¬ 
plementation) equivalent of PC-DOS, I 
recognize that this may be a very difficult 
if not an impossible equivalency to 
achieve, thus I use the term MS-DOS as 
a minimal requirement. I would ap¬ 
preciate any additional information or 
recommendations you may have regard¬ 
ing MS-DOS for the Compupro 8/16 sys¬ 
tems. 

Chris Boynton 

9500 Southwest 94 Court 

Miami, FL 33176 

J may have misled you, and if so, my apol¬ 
ogies. Tony Pietsch has managed to get PC- 
DOS, the operating system for the IBM Per¬ 
sonal Computer, to boot from a 5Vt-inch disk 
run by a Compupro 8085/8088 Dual Pro¬ 
cessor. The Dual Processor normally boots 
from 8-inch disks, and runs Digital Research's 
CP/M 2.2 when in an 8-bit mode (using the 
8085) and CP/M-86 when in 16-bit mode , (At 
least mine does.) 

There are no real differences between PC- 
DOS and MS-DOS, except that PC-DOS is 
specifically tailored for the 2BM PC, while 
MS-DOS is a generic term for the Microsoft 
operating system for the 8086/8088 family of 
computer chips. 

Alas , although Tony managed to get PC- 
DOS to work on his Dual Processor (and in¬ 
deed was using my disk controller and disks 
when he did it), he then went off to Europe 
fora month ; as of this moment (October 1), 
he hasn't returned, and l don't have that 
operating , 

IPs quite possible that what you request wilt 
be available by the time this gets in print , but 
I can't guarantee it. Meanwhile , I have no ex¬ 
perience with the other versions you men¬ 
tioned. 

Given the three - to four-month delay be¬ 
tween my writing and BYTE's publication, it's 
always a problem as to just how much brand - 
new stuff I report. This time, I was a bit eager. 
Sorry, _jerry 


Assembly vs. Machine 
Language 

Dear Jerry, 

Most of the things you have written for 
BYTE have been so well informed that 1 
was rather surprised to see your remarks 
about assembly language in "Eagles, Text 
Editors, New Compilers, and Much 
More" (September, page 307). 

You say that assembly language is a 
fairly large step up from machine lan¬ 
guage. While fairly large is a matter of 
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opinion, it seems to me that because of 
a one-to-one correspondence between as¬ 
sembly codes and machine instructions, 
they are in fact different forms of the same 
language. The only difference is that the 
assembler mnemonics can be easily re¬ 
membered by humans and easily con¬ 
verted to their machine form by an as¬ 
sembler, It is, in fact, child's play to trans¬ 
late a program from one to the other be¬ 
cause of the one to one. 

Machine language programs are trans¬ 
portable; all Z80 or other microprocessors 
obey the same set of machine instruc¬ 
tions. The transportability problem arises 
only when the program is incomplete and 
relies on subroutines from the host com¬ 
puter, subroutines that might be at a 
different address in another computer or 
even missing from it. Of course there is 
the BIOS problem; trivial really. 

Your statement that some computers 
don't have an accumulator floors me. Is 
your hardware knowledge so limited that 
you think any digital computer could 
operate without at least one accumulator? 
EJSflAC had a dozen or more accumula¬ 
tors (20 if memory serves me) and al¬ 
though the von Neumann scheme cut 
back to one, that one has remained essen¬ 
tial to digital computing. It was called the 
Mill by Babbage because that is where the 
work was done. The rest is just moving 
bits from keyboard to accumulator and to 
screen or from accumulator to screen, 
printer, storage, or modem. Perhaps, 
though, you have been misled by the 
term CPU, which has the accumulator as 
a vita! part. Ask your friend Mr. Leven- 
thal about it. 

David Block 
POB 12473 

Gainesville, FL 32604 

Assembly language is a hefty step up from 
machine language for me! I wish we'd had a 
good assembler for the IBM 360 I started 
with . . . . 

/ think you've foundered over a definition. 
While it's true that all computers (at least all 
I've ever worked with) have something that 
functions like an accumulator, some have a 
particular register dedicated only to that task , 
and some don't; which was all / meant by my 
remark that some "don't have an accumula¬ 
tor , . . Jerry 


Unix Notes from AH Over 

Dear Jerry, 

In BYTE's User to User {September, 
page 480) James E. Densmore Jr. laments 


the lack of an ability to suspend execu¬ 
tion of one program while running an¬ 
other under the Unix operating system. 
He is quite in error. 

Any single-tasking system can accom¬ 
plish this by saving an image of the reg¬ 
ister, memory space, and associated files. 
On a multitasking system such as Unix, 
the implementation is trivial: one mere¬ 
ly suspends operation of one process 
upon a prearranged signal and continues 
with a second process which may or may 
not be running already. With newer ver¬ 
sions of Unix supporting the Berkeley C- 
shell, one need merely type a control 
character to interrupt any process in the 
foreground. At the user's wish, the pro¬ 
cess may be killed, restarted, or relegated 
to a lower priority (background process¬ 
ing). Meanwhile, one can proceed with 
additional process(es). 

Furthermore, the command interpreta¬ 
tion procedure and recursive features 
mentioned by this reader have existed on 
Unix from its very early days. 

Donn S. Fishbein, MD 
4000 Tunlaw Rd, NW 820 
Washington, DC 20007 

My late mad friemTwas interested in Unix , 
but so far I don't have any machines that run 
it. I expect that will soon change. Meanwhile, 
I can collect stones. Thanks. . , . Jerry 

Dear Jerry, 

I would like to clear up a misconcep¬ 
tion on the part of James Densmore about 
Unix. He states that while MULTICS 
allows virtually infinite recursion in call¬ 
ing “command procedures," Unix does 
not. Well, UNIX does implement the con¬ 
cept of "forking," which allows other pro¬ 
cesses to be generated concurrently with 
the generating process. These processes 
can be any executable file, usually a com¬ 
piled C program. 

While infinite recursion is not feasible 
(a small limit, on the order of 8, is placed 
on the number of subprocesses running 
at once), it is very rarely used. Indeed, 
since C is completely recursive, most re¬ 
cursive tasks can be done within the com¬ 
mand module (arguably where recursion 
belongs). As a final note, shell scripts (i.e., 
command files) are recursive. Since these 
have flow-control instructions available, 
they function much like procedures. 

Finally, a question on Concurrent 
CP/M-86. If it can run more than one pro¬ 
gram at once, how does it prevent one 
from corrupting the other? The IBM PC, 


an 8086-like system, does not implement 
memory protection. Nor is memory map¬ 
ping/vectoring facilitated; so how are pro¬ 
grams relinked to function in different 
sections of memory? Finally, how does 
CP/M-86 compare with Unix's piping and 
redirection capabilities? 

These are important questions since 
they directly affect the usability of an 
operating system like CP/M-86. While I 
can guess at methods by which a multi¬ 
ple-process operating system can function 
on a machine like the IBM PC (extensive 
swapping, instruction interpretation), 
none are acceptable. So, how does Con¬ 
current CP/M work? As a systems pro¬ 
grammer, I sure would like to know. 
Michael Kilian 
1869 Highland Ave. 

Troy, NY 12180 

III let others fight about Unix. Regarding 
Concurrent CP/M-86, I'm trying to do a good 
bit of a column about it. Alas , it's complicated 
by IBM: after three months they still haven't 
delivered the PC I paid for (by certified 
check , yet)! Until I've got that, I can't do much 
with Concurrent , Surely by the time you read 
this IV have it. . * , Jerry 

Dear Jerry, 

In BYTE's User to User (September, 
page 480), James E, Densmore Jr. notes 
that MULTICS allows the user to interrupt 
a program being executed and return to 
it later, while Unix does not. This is not 
quite true, as the version of Unix for the 
VAX {distributed as version 4.1 Unix in 
the Berkeley "bsd" release) contains such 
a feature. 

The implementation is nothing like the 
one used by MULTICS, of course. In¬ 
stead, it takes advantage of the fact that 
Unix, like any multiprocessing system, 
has a way to checkpoint a process while 
other processes run. It simply defines a 
keyboard interrupt that forces the cur¬ 
rently running process into that check- 
pointed state and returns control to the 
user's command-line interpreter (shell), 
using the existing signal facility. Provide 
a way to restart the stopped process from 
the shell, and you're done. 

Considering that many prospective 
Unix system developers (and customers) 
are familiar with Berkeley Unix, that the 
feature is obviously desirable, and that it 
is not realty very difficult to add the nec¬ 
essary process states and system calls to 
a "vanilla" Unix system during develop¬ 
ment, I should be surprised if this feature 
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did not become standard in Unix systems, 
and if not tomorrow then soon. 
Richard Hussong 
Applied Reasoning Corporation 
77 Trowbridge St. 

Cambridge, MA 02158 

They tell me that "vanilla" Unix is un¬ 
usable by novices; and though Unix is easy 
to customize, once you've done that , there's 
no standard way things are done f and you're 
sort of on your awn remembering your cus- 
tomizations. 

Perhaps what it needs is some "standard 
customization?" . . * Jerry■ 


Praise for the Final Word 

Dear Jerry, 

In "Eagles, Text Editors, New Com¬ 
pilers, and Much More" (September, page 
307), you made an apparently unin- 
formed comment about a program 1 truly 
love: the Final Word word processor from 
Mark of the Unicorn, Not only will the 
Final Word format end notes automatical¬ 
ly, it will do footnotes or in-line notes. It 
will automatically create and format tables 
of contents and indices too! It can make 
all kinds of lists, like file inclusion (Word¬ 
star needs the Maiimerge option) and 
keyboard input during formatting. In this 
instance, the formatter will prompt you 
if needed, and you just type in the stuff 
you want included. It will format style 
changes at any point so that you can 
change things like margins, indentation, 
justification, paper size, note style, line 
spacing, and tab spacing any place in the 
file. 


And besides the terrific formatter, the 
editor itself is nicer. It displays text faster. 
You can have up to 12 editing buffers 
available at once. Parts of two of those 
buffers can be displayed at once (this is 
incredibly handy). A feature called State 
Save saves changes after you stop typing 
for a few seconds. If power goes down 
while you are editing, the only material 
lost is that which had not been written 
out with the State Save, This has saved 
me a couple times as my town has an in¬ 
credibly wimpy power system. You can 
leave the Final Word to do something 
else, then start again, and it will return 
to exactly where you left off. You don't 
need to read in the same file again. And 
commands really are mnemonic. 

But, if you don't like something, the 
Final Word is almost infinitely configur¬ 
able. You can change the keys that cause 
movement, for example. You can even 
change the width it uses to print in¬ 
dividual characters if you want. The Final 
Word can do true proportional spacing on 
printers capable of supporting it, not just 
microjustification like Wordstar. 

Wanna hear more? The documentation 
is really good in my opinion. There are 
nine lessons included. Three of the 
lessons consist of a disk file containing 
the output of the text used to create the 
same chapter in the printed documenta¬ 
tion. The manual was created with the 
Final Word and, as such, contains a good 
table of contents and index. 

The Final Word can do anything Word¬ 
star does except suggest hyphenation. It 
costs less and has capabilities that you 
have to spend hundreds of dollars more 
for with Wordstar. 1 haven't covered half 
of them. 


Also, support from Mark of the Uni¬ 
com is very good. 

David D. Clark 

246 South Fraser St. #2 

State College, PA 16801 

Ifrurs is not the only enthusiastic letter I've 
received regarding the Final Word, and I know 
for a fact that Mark of the Unicom provides 
good support to its customers , 

I'm fairly set in my preferences for computer 
editors—given the tens of thousands of words 
I have to pour out each month , it would be 
surprising if I weren't—so it's unlikely that 
III make many changes. However, shortly after 
I began writing with computers, I discovered 
Electric Pencil The program 1 use now. Write, 
grew out of the Pencil's strengths and defects. 

Not long after I got used to Pencil I became 
involved with net traffic and, working with 
machines at MIT, I ran into EMACS. If it had 
been the first full-screen editor I'd worked 
with , I might well have become an EMACS 
enthusiast. 

The Final Word, like Mark of the Unicorn's 
MINCE (Mince Is Not Complete EMACS), 
is based on EMACS. 

"There are nine and sixty ways of construct¬ 
ing tribal lays, and every single one of them 
is right." Editors aren't quite so much a mat¬ 
ter of taste as that, but certainly there's no 
single "best" one. Glad you'vepund one you 
like! . * . Jerry 

Jerry Poumelle welcomes readers' com¬ 
ments and opinions. Send a self-addressed 
envelope to ferry Poumelle, c/o BYTE Pub¬ 
lications, POB 372, Hancock, NH 03449 . 
Please put your address on the letter as 
well as on the envelope. Due to the high 
volume of letters , Jerry cannot guarantee 
a personal rqyly. 


We have met or have beaten most advertised prices. 

Don't be foolish. Buy Direct! 


For Price Quotes and Ordering Call: 

1 - 800 - 328-8905 


For Technical Information and 
Arizona Orders, Call: 
602 - 949-8218 

For Shipping and Order Status Information, 
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Ask BYTE 


Conducted by Steve Ciarcia 


Getting Started 


Dear Steve, 

I am a beginner in the com¬ 
puter field. I hope to either buy 
a computer that teaches the de¬ 
sign principles of computers or 
to design a computer of my own. 
Because ! live in the United 
Kingdom, I have found it very 
difficult to find one. I was won¬ 
dering if you might be able to 
help me. Are there any com¬ 
puters for sale in the U.S. that 
are good for beginners and are 
not too expensive? 

I have seen two computers: 
the Ferguson Big Board and the 
Insight Enterprises computer ; 
Would either of these be a good 
introduction to computer design 
and expandable enough later on? 
The Big Board doesn't seem to 
be. I have not been able to read 
any reports on these computers, 
though, and thus am skeptical 
about buying them . 1 would ap¬ 
preciate your comments very 
much. 

Edward Newman 
Sherborne, Dorset 
United Kingdom 

This is an excellent time for a 
beginner to enter the computer 
field as there are many low-cost, 
high-performance models from 
which to choose. One of the fast¬ 
est sellers in this country is the 
Commodore 64. It features 64K 
bytes of memory, high-resolution 
graphics, a full keyboard, and a 
price as low as $200. A reference 
manual is available that 
describes the inner workings and 
advanced programming tech¬ 
niques. 

The Radio Shack Color Com¬ 
puter is another low-cost model 
with the powerful 6809 micro¬ 
processor chip. It is well sup¬ 
ported as evidenced by at least 
four magazines devoted exclu¬ 
sively to the "CoCof 

The two models mentioned are 
only representative of the vast 
number that are available. These 


models allow you to take the unit 
out of the box, add a TV or 
monitor, and start computing. If 
you want to configure your own 
system from one of the single¬ 
board units you mentioned, rec¬ 
ognize that considerable addi¬ 
tional equipment is required. 
Most require a terminal, power 
supply, and disk drives to func¬ 
tion at all 

If you are a beginner, I would 
recommend buying one of the 
just-mentioned ready-made com¬ 
puters. As your knowledge in¬ 
creases, you will recognize the 
features that are important to 
you and those that are unneces¬ 
sary. ... Steve 


Videodisc Interaction 


Dear Steve, 

l enjoyed your June 1982 ar¬ 
ticle, "Build an Interactive- 
Videodisc Controller " (page 60). 
I, too, am very enthusiastic 
about the future potential of this 
technology. 

Due to my lack of knowledge 
about electronic hardware and 
limited funds, I was unsuccess¬ 
ful in creating the coding neces¬ 
sary to control the Pioneer VP- 
1000. 3 thought that if I were 
successful, the software could be 
applied universally and interac¬ 
tive programming would not be 
dependent on the type of hard¬ 
ware interface a person owned. 

I think the problem is that the 
Vic-20 I own is not capable of 
creating a 38-kHz tone. The 
Vk-20 has a 6502 micropro¬ 
cessor and a 6522 versatile in¬ 
terface adapter. It has a 1-MHz 
dock rate that allows 1 micro¬ 
second (ps) per cycle. Therefore, 
1 can get only 33 ps instead of 
the necessary 13,15, creating a 
38.4-kHz tone. Evidently, the 
carrier frequency must be exact 
for the VP-1000 to recognize the 
command. 

I have a question about your 
article ; in figure 2a, and in the 
text on page 65, it is indicated 


that the pulse burst is 0.263 
milliseconds (ms) long and is in¬ 
cluded in the bit period. How¬ 
ever, in figure 6 you indicate that 
the pulse burst occurs, and after- 
ward there is a delay of 3.05 or 
2.1 ms, depending on the logic 
code. It appears to me that for a 
logic=0 the first delay should be 
1,05 ms minus 0.263 ms, or 
0.7S7 ms, I have tested these and 
many other possible delay times, 
so I conclude that the problem 
is with the 38.4-kHz carrier fre¬ 
quency. Also, in a January 1982 
article in Microcomputing 
(page 103, figure 3), it is in¬ 
dicated that the pulse burst is 
0.233 ms long and delay times 
are 0.93 and 1,86 ms. Was this 
a mistake, or has Pioneer 
changed things in newer 
models? 

Assuming that it is impossible 
for me to create the necessary 
coding due to the limitation of 
the 1-MHz clock mte, I am forced 
to resort to a hardware interface. 
Do you think that the 38-kHz 
crystal (Pioneer part number 
VSS-002) can be purchased and 
used as an external dock to con¬ 
trol the necessary 38-kHz carrier 
frequency? Any ideas on how 
this might be accomplished 
would be appreciated. 

Thank you for your considera¬ 
tion and any help you may be 
able to offer to help me create a 
low<ost universal VP-1000 con¬ 
troller. 

Gary W. Schroeder 
San Francisco, CA 

The logic as stated in my ar¬ 
ticle is correct. The bit period is 
defined as the time between the 
pulses; the length of the pulse 
itself is not significant for the 
coding. The carrier frequency is 
used for detection . 

The article in the January 
1982 Microcomputing used 
the code values as supplied by 
Pioneer, which were incorrect. I 
discovered this when l designed 
my circuit, and I brought it to 
Pioneer's attention. 


Generating the necessary cod¬ 
ing in software is extremely dif¬ 
ficult. It is even more difficult to 
write a universal program since 
it is so dependent on machine 
timing. It is much easier to use 
some form of hardware assist¬ 
ance. The simplest is the 555 
oscillator to generate the 38-kHz 
pulses and gate them under soft¬ 
ware control. If your hardware 
knowledge is limited, go with the 
circuit on page 72 of my article. 
It needs only 5 volts and is ex¬ 
tremely easy to build.. .. Steve 


Adding CP/M and 
Apples 


Dear Steve, 

I have an Apple II Plus with 
48K bytes, two disk drives, and 
a 16K-byte RAM card. I would 
like to use it for CP/M. What ad¬ 
ditional hardware do l need? 
What is the difference between a 
Z80 card and Microsoft's Soft- 
card? Do I need both? Thank 
you. 

Jim Fox 
Fteckville, PA 

To run CP/M on your Apple 
II Plus, you need a card that 
contains a Z80 processor chip. 
Many such cards are on the 
market at various prices. The 
cheaper ones do not come with 
the CP/M operating system. The 
softcard is Microsoft's version of 
a Z80 card and includes the 
CP/M operating system with 
several utilities and Microsoft 
BASIC. 

Many of the programs that 
run under CP/M require an 
80-column screen and upper¬ 
case/lowercase capability. An 
80-column card should also be 
purchased to fully utilize the 
system. 

Make sure that your CP/M 
card is compatible with your 
16K-byte JMM card and your 
80-column card. Most cards are 
fully compatible, but some are 
not. Be sure to ask.. .. Steve 


January 1984 © BYTE Publications Inc. 459 













Ask BYTE 


Interpreting 

Information 


Dear Steve, 

Can you recommend a source 
of information on the details of 
BASIC interpreter operation? It 
doesn't matter to me which 
microprocessor is used. Vm just 
looking for the fundamentals* 
Thank you. 

Jorge S. Lucas 
Belo Horizonte, Brazil 

In the early days of microcom¬ 
puters r at least one publication 
featured a series of articles on the 
workings of BASIC interpreters* 
There were listings of some Tiny 
BASIC interpreters for an 8080- 
based system, and general opera¬ 
tion was discussed . They are 
contained in volume 1 of Dr. 
DobKs Journal of Computer 
Calisthenics & Orthodontia 
(Dr* Dobh's, for short) and can 
be obtained from Hayden Boo A 
Company Inc., 50 Essex St., 

Rochelle Park, Nj 07662 _ 

Steve 


BASIC Precision 


Dear Steve , 

7 have a suggestion and a 
question: how about an article 
on budding a switching-regulator 
power supply using power 
MOSFET for the S-100 bus? Vm 
enclosing a copy of an article 
from Electronic Design (Febru¬ 
ary 17, 1$83, page 135). This 
would cut down on the heat dis¬ 
sipated both on the boards and 
in the enclosure and also con¬ 
serve on energy. 

I am doing a lot of work with 
the NBS (National Bureau of 
Standards) Temperature Tables. 
This work involves the use of 
polynomials and requires 54-bit 
accuracy to duplicate the results 
from the tables. My Polymorphic 
Systems ££23 BASIC has the 
ability to use up to 26-digit pre¬ 
cision, which appears to be good 
enough for the job . The com¬ 
puter I use at work is an Altos 
£500 running under CP/M and 
Microsoft BASIC. The Microsoft 


BASIC does not have the re¬ 
quired precision. 

My question is this: can some¬ 
one suggest a method for evalu¬ 
ating the precision of various 
BASICs, or does someone know 
of a CP/M BASIC that will have 
the desired precision? 

Joseph EL Toman 
Skokie, IL 

Thank you very much for 
your suggestion. 7 have ad¬ 
dressed this subject on a smaller 
scale in the November 1981 
BYTE (page 36) but will keep 
your idea open for a future 
article. 

Regarding the question of pre¬ 
cision of various BASICs, r it 
seems to me that you are mix¬ 
ing "bits" and "digits." For ex¬ 
ample , Microsoft BASIC has a 
real data precision of 7+ signifi¬ 
cant digits and is represented in 
the computer in a 4-byte, float¬ 
ing-point form. Of these 4 bytes, 
7 represents the characteristic 
and 3 represent the mantissa. 
Thus, there are 3 bytes, or 24 
bitsof precision allocated to the 
mantissa. 

If double precision is used, 16 
digits of precision are obtained, 
and the representation is 8 bytes, 
2 of which is allocated to the 
characteristic. The remaining 7 
bytes (56 bits) apply to the man¬ 
tissa. 

Hence, 16 digits of precision 
corresponds to 56 bits of ac¬ 
curacy: This seems more than 
adequate for the NBS tables to 
which you referred. To evaluate 
other BASICs, the storage for¬ 
mat and the byte representation 
of the numbers must be known. 
.,, Steve 


Authorl Author! 


Dear Steve , 

7 would like to start writing 
articles for computer magazines. 
I have a bachelor's degree in 
computer science and math , 
along with eight years of experi¬ 
ence in the computer field. I love 
microcomputers. I would appre¬ 


ciate any help you could give me. 
Thanh. 

Joseph M. Ruvoiu 
Staten Island, NY 

Writing articles for computer 
magazines , or any magazine for 
that matter, requires a subject 
that is appealing to a large au¬ 
dience and a certain style of pre¬ 
senting that subject. There are 
many computer magazines cater¬ 
ing to different levels, and you 
should concentrate on those 
where your expertise can be util¬ 
ized. You zvill have little chance 
of publishing a highly technical 
article in a magazine such as 
Popular Computing, since if 
is not aimed at that audience. 

One way is to write an article 
or two and submit them to po¬ 
tential publishers. You can judge 
from their responses whether 
you are on the right track. 

Take a look at "A Step-by-Step 
Guideline Outlines Writing for 
Publication" by George R. Dunn 
in the October 20, 1980, issue of 
EDN magazine. It offers some 
good advice for potential writers. 

., .Steve 


Apple Emulator 


Dear Steve, 

I have been told that some 
place in the market is a device 
that can be used with a Com¬ 
modore 64 that enables it to util¬ 
ize all the available Apple soft¬ 
ware. I think it is called an 
' i emulatorf 7 have called a num¬ 
ber of computer distributors 
without success, and l thought 
that you might have come across 
this device * If so, 7 would appre¬ 
ciate your directing me to the ap¬ 
propriate source so that I might 
get further information. 

Many thanks for your help. 
Morton J. Berlin 
Miami, FL 

The device that wilt allow the 
Commodore 64 to read Apple II 
software is called the Amulator 
and is manufactured by Ad¬ 
vanced Integrated Development. 


The unit sells for $129 and re¬ 
quires you to physically remove 
the 6510 microprocessor chip in 
the Commodore 64 to piggyback 
the Amulator. Once installed, 
the unit will read most 40- 
column Apple II software but 
will not allow writing to a disk. 

There have been many rumors 
of Apple emulators and person¬ 
ality modules for the Commo¬ 
dore 64. In fact, the introductory 
articles describing the 64 touted, 
as one of its features, the ability 
to emulate other popular com¬ 
puters. It seems that this has 
finally come to pass. 

Further information can be ob¬ 
tained by contacting Advanced 
Integrated Development, 5901 
John Martin Dr., Brooklyn Cen¬ 
ter, MN 55430, (612) 561-1645. 
.., Steve 


Entrepreneurship 


Dear Steve, 

1 have developed a plug-in 
board that gives (I believe) the 
Apple II computer sound capa¬ 
bilities as good as the Commo¬ 
dore 64. 1 would like to manu¬ 
facture and market it, but I don't 
have the resources to do so. For 
that reason, I would like to have 
a company manufacture it for 
me. Can you tell me who might 
be interested in manufacturing it 
for me or how to go about find¬ 
ing someone who would? 
Mark E . Rogers 
La Place, LA 

Yours is a problem shared by 
many budding entrepreneurs. 
You will find that engineering a 
prototype board represents only 
about 10 percent of the time and 
money involved to bring the 
final product to market. With 
advertising in magazines as high 
as $8000 per page per month, it 
is no wonder that few have the 
resources to complete such proj¬ 
ects. 

Having another company 
manufacture your board is a 
logical approach, but don't ex¬ 
pect to get rich. Stop and think 
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what the board could reasonably 
sell for and then determine the 
wholesale cost to the dealer (40 
to 50 percent of list price). Then 
estimate the cost and profit of the 
manufacturing house, add in ad¬ 
vertising and promotions, and 
the remainder may be yours. 
Approach some of the houses 
currently making cards for the 
Apple II to determine their in¬ 
terest. Then see if any of the 
offers are satisfactory.. .. Steve 


Photon Control 


Dear Steve, 

Tm interested in controlling 
tights with a computer. I want 
to memorize and play back pat¬ 
terns of between 5 and 20 lights 
activated at different times for 
different durations. What type of 
interface device do 1 need? Td 
prefer to use an inexpensive 
Vic-20 if possible. Thanks for 
your help. 

Randy Maule 
Gainesville, FL 

The Vic-20 has a 6522 versa¬ 
tile interface adapter chip that 
contains eight I/O (input/out¬ 
put) lines. Additional I/O lines 
can be added through the use of 
an expansion bus. Each line can 
be programmed as an input or 
output and read simply by ex¬ 
amining (using the PEEK com¬ 
mand) the memory location for 
which the chip is mapped. As¬ 
sign one line to each light to be 
detected and use a phototran¬ 
sistor to convert the tight input 
to a 5-volt DC output . It might 
be helpful to have one line avail¬ 
able to sense the presence of any 
light 

Ytfwr program could then poll 
the "any light " line to see when 
a light has been turned on. 
Then, depending on the dura¬ 
tion of the lights to be "memo¬ 
rized/ the program could read 
these lines at equal intervals and 
store the data. This zvould con¬ 
tinue until the "any light" line 
sensed the absence of light. 

To simply turn lights on and 
off, use an optoisolator and a 


relay. The optoisolator consists 
of an LED (light-emitting diode) 
and a phototransistor. When 
your computer I/O line sends a 
logic 'T (5 volts DC), the LED 
glows and causes the phototran¬ 
sistor to conduct , closing a relay. 
... Steve 


Video for the Sym-f 


Dear Steve f 

It is very difficult for me to get 
literature and components for ex¬ 
perimentation, and I hope you 
can spare me a lot of aggravation 
and wasted time 

1 bought a Sym-l microcom¬ 
puter and built a power supply 
and ASCII keyboard, but J don't 
know how to obtain a video out¬ 
put from my TV, which I've 
adapted for direct video display 
The Sym's block diagram shows 
that some kind of "TV/keyboard 
interface" is needed. Can you 
help me? Thank you very much. 
Tamo Mlinaric 
Zagreb, Yugoslavia 

A device known as a video-dis¬ 
play board or "TV typewriter" 
is required to obtain video out¬ 
put for your Sym-l computer. 
Such a device takes an ASCII in¬ 
put from a keyboard or computer 
output and converts it into video 
characters that can be displayed 
on a TV monitor screen. A con¬ 
struction article appeared in the 
February issue of Microcom¬ 
puting (formerly Kilobaud] 
magazine on page 70. “Build a 
$50 TVT!" by Duane Amund¬ 
son describes a device capable of 
displaying 16 lines of 32 char¬ 
acters, using readily obtainable 
parts. Its low cost makes it an in¬ 
teresting project. ... Steve 

F.S. See my article this month 
for a terminal you can build. 


Vic Expansion 


Dear Steve f 

Is it possible to build an ex¬ 
pansion bus for the Vic-20 
similar to that used with the Ap¬ 


ple II? They both use the 6502 
microprocessor. If this can be 
done f can you tell me where 1 
can obtain the necessary techni¬ 
cal information? Would function 
boards designed for the Apple 
then be compatible with the 
Vic-20? Thank you for your 
help. 

Larry W, Snead 
Danville, VA 

While the Vic-20 and the Ap¬ 
ple II both utilize the 6502 
microprocessor chip and both 
can have expansion buses, pe¬ 
ripheral cards designed for the 
Apple will not work on the Vic. 
Aside from different timing con¬ 
siderations on the bus f the Ap¬ 
ple cards have on-board ROM 
(read-only memory) that con¬ 
tains programs to control their 
functions. These programs call 
routines that are either not 
available or are located in dif¬ 
ferent memory areas in the Vic. 

An expansion bus can be made 
or purchased for the Vic. See the 
back pages of any computer 
magazine containing Vic-20 ar¬ 
ticles for advertisements. J re¬ 
cently saw an ad for a 4-slot ex¬ 
pansion bare board for only $19, 
including instructions. You may 
want to go this route f as it will 
save you a lot of wiring. Contact 
The Data Toolbox, POB 4808 V, 
Las Vegas, NV 89127, (702) 
648-3258. .,, Steve 


Assembling a 280 


Dear Steve, 

lama senior at Monroe High 
School and vice-president of the 
Monroe High School Computer 
Group, an offshoot from our 
computer-science class. After do¬ 
ing some heavy 6502 machine- 
language work, we just touched 
on the Z8Q. Recently, I pur¬ 
chased a Timex/Sinclair 1000 
and am looking for a good assem¬ 
bler. I've read several books but 
haven't been able to find any 
handy subroutines for the Z80 
similar to those we used with the 
6502. Can you make some rec¬ 
ommendations fora 7J80 assem¬ 


bler and subroutines? Thanks for 
your help—I enjoy your column. 

Jeff Kopmanis 
Monroe, MI 

Gladstone Electronics carries 
a complete line of accessories for 
the Timex/Sinclair 1000 com¬ 
puter. Included are several books 
on the internal workings of the 
Sinclair (ZX-81) ROM. Two 
such books are Understanding 
Your ZX-81 ROM by Dr. Logan 
and The Explorers Guide to 
the ZX-81 by Mike Lord. 
Several utility programs, includ¬ 
ing an assembler, machine-code 
monitor, and disassembler, are 
also available. For further infor¬ 
mation, write or call Gladstone 
Electronics, 1585 Kenmore Ave., 
Buffalo, NY 14217, (800) 833- 
8400 . Ask for a catalog and get 
on the company's mailing list. 

Steve 


Bulletin Boards 


Dear Steve, 

I have an Apple II Plus and 
a Micromodem at home, and I'd 
like to use them to get games 
from some of the bulletin boards. 
Can you direct me to a list of 
available bulletin boards and tell 
me how to communicate with 
them? Thank you. 

Matt Wainwright 
Brookfield, CT 

Computer Shopper, a com¬ 
puter-oriented classified-ad 
newspaper, publishes a monthly 
listing of bulletin boards around 
the country. There are several in 
your state and many in sur¬ 
rounding states, so finding one 
to your liking should be easy. To 
access a bulletin board, it is only 
necessary to dial the telephone 
number and connect your modem 
when you hear the carrier sig¬ 
nal. Some modems connect auto¬ 
matically. Usually, the Return 
key is hit once or twice, after 
which the system will ask you 
some questions about your 
equipment. This is necessary so 
that it can adapt to your par¬ 
ticular equipment format. A 
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menu is then presented, and you 
can select your choice. 

Some form of com mu nica Hons 
program is required so that your 
system can simulate a terminal 
Some modems come with the re¬ 
quired software. That is all that 
is required to enter the world of 
bulletin boards. .. . Steve 


Kaypro 

Word Processing 


Dear Steve, 

l want to be able to edit docu¬ 
ments that are about 200 single¬ 
spaced, typed pages (BOOK bytes) 
long on a Kaypro II or Kaypro 
4. I'd guess that others who use 
similarly modest microcom¬ 
puters for word processing might 
want to be able to edit documents 
that exceed both their machines' 
available RAM and the capacity 
of one floppy disk. Is there any 
economical and practical way of 
getting around the RAM and 
disk-memory limitations of many 
machines without recourse to 
the comparatively expensive 
solid-state disks or hard disks? 

Perfect Writer with its vir¬ 
tual-memory feature , would 
seem to offer one way around 
RAM limitations, but this 
doesn't solve the problems (e.g ,, 
in pagination and f therefore , in 
index creation) posed by a docu¬ 
ment too large to fit on one flop¬ 
py disk. In addition , as con¬ 
figured for the Kaypro, Perfect 
Writer has a limited sump-file 
size (not useful for editing more 
than 20 pages), and the program 
for reconfiguring is not supplied 
in the Kaypro software package. 

Kd appreciate your help in 
finding answers to the questions 
I've raised. I know of at least 
seven Kaypro owners who are 
also seeking answers to them. 
David E Austin 
Amherst, MA 

Practically speaking, there is 
no way short of a hard disk or 
RAM disk to handle 200 pages 
of text on your Kaypro. The com¬ 
puter must be able to read the 
complete data file in order to 


operate on it, and this necessi¬ 
tates that it be on line as far as 
the program is concerned. Break¬ 
ing the file into several smaller 
files is the recommended ap¬ 
proach -Steve 


Video Displays 


Dear Steve, 

For some time now, I have 
been trying to acquire informa¬ 
tion on the possibility of provid¬ 
ing an 80-column by 25-line 
black-and-white video display for 
a TI-99/4A computer used for 
word processing. This would 
avoid the horizontal scrolling 
now necessary. 

Is it feasible to acquire an in¬ 
dependent peripheral (monitor) 
that will provide this display? 
Would it operate through the 
RS-232C serial or parallel ports? 
Would such a unit be a combina¬ 
tion of a stand-alone video board 
and a standard wide-band moni¬ 
tor? Could you suggest an avail¬ 
able unit of modest cost? (Some 
of the suggestions have been for 
units that by themselves ex¬ 
ceeded the total cost of our 
installation.) 

Could you alternatively sug¬ 
gest a setup that, with our mod¬ 
est skills, we coidd put together? 
Would the CRT terminal out¬ 
lined in chapter 9 of your book 
(Build Your Own Z~8G Com¬ 
puter) do the job? Thank you for 
your assistance. 

Norman J* Spector 
Englewood, FL 

Obtaining an 80-column dis¬ 
play on your TI-99/4A is not 
simply a matter of adding a 
wide-band monitor or terminal . 
The video-generation circuits in 
the computer itself must be mod¬ 
ified along with the software. I 
have seen accessory hoards for 
computers such as the Vic-20 
that allow 80 columns , but they 
cost more than twice the price of 
the Vic. lam not aware of such 
a unit for your Tl, but 1 would 
suspect that the cost will be 
rather high also. The electronics 
on such a card are quite sophisti¬ 


cated and are not recommended 
as beginner projects. 

The horizontal scrolling that 
you have with your word-pro¬ 
cessor program is a simple means 
to overcome a shortcoming of the 
computer. Remember that the 
character width was purposely 
reduced to allow the use of an or¬ 
dinary television. If you add an 
80-column card, you will also 
need a high-resolution monitor 
to display the additional charac¬ 
ters. .. . Steve 


Andromeda and CP/IVI 


Dear Steve, 

About two years ago, l pur¬ 
chased an Andromeda 16K-byte 
card for my Apple 11, and it has 
been working fine with Applesoft 
and DOS ever since. 

About a month ago l bought 
an Advanced Logic Systems 
(ALS) Z-Card with CP/M 2.2. 
The CP/M from ALS comes con¬ 
figured for 48K bytes of memory, 
and ALS supplies a utility pro¬ 
gram to reconfigure for 64K 
bytes , Bwt no matter what I 
tried, my reconfigured CP/M 
would not operate. 

I wrote letters to ALS and An- 
dromeda asking them what was 
wrong. Andromeda replied that 
its card won't work with CP/M 
version 2.2. The company had 
heard of some people "patching" 
their boards to make it work but 
didn't know what changes were 
made . Andromeda suggested 
contacting a club or users group. 
I contacted A.P.P.L.E. but 
haven't had any luck yet. 

Do you knoiv how J can 
modify my Andromeda card to 
work with the CP/M 2,2? 
Steve Nelson 
Arlington, TX 

An article in the August 1383 
CALL A,PP,L,E. may solve 
your problem. 'Andromeda Ram- 
card Pitch" by jay H. Lieske 
describes the changes to CP/M 
BIOS (bask input/output system) 
required to utilize the Andromeda 
16K-byte card with a 60K-byte 
version of CP/M. It may work 


with you r combi nation ofCP/M 
and RAM cards. In any event, 
you can see what is necessary to 
activate the card... . Steve 


TI-99/4A 

Compatibility 


Dear Steve, 

I own a Texas Instruments 
T1-99/4A computer and want to 
know if there are any circuits 
that will make it compatible with 
a Bell-103-type modem and/or a 
Heath/Zenith Z80 microcom¬ 
puter ; T/ifmfcs for the help. 
Jacob E. Dockter 
Bismarck, ND 

Compatibility between your 
TI-99/4A and peripherals and 
modems is easily achieved 
through the use of the RS-232C 
serial port. This port is obtained 
with the Peripheral Expansion 
Interface. The ECM-103 CBuild 
the ECM-103, an Originate/An¬ 
swer Modem," BYTE, March 
1983, page 26) modem ran be 
directly connected to this port 
and, since it is Bell-103-com- 
patible, used to link up to The 
Source or other bulletin boards. 

The Heath/Zenith microcom¬ 
puter has a serial port for use 
with a terminal _Steve* 


In Ask BYTE/ ' Steve Gar¬ 
cia answers questions on 
any area of microcom¬ 
puting. The most represen¬ 
tative questions received 
each month wifi be an¬ 
swered and published. Do 
you have a nagging prob¬ 
lem? Send your inquiry to: 
Ask BYTE 
do Steve Garcia 
POB S82 
Glastonbury, CT 
06033 

Due to the high volume 
of inquiries, personal re¬ 
plies cannot be given. All 
letters and photographs 
become the property of 
Steve Garcia and cannot 
be returned, Be sure to in¬ 
clude Ask BYTE ' in the 
address. 
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“WHY PAY MORE” 
COMPARE THESE PRICES 

MC-P APPLICATIONS 

BRINGS SOFTWARE & HARDWARE 
AT UNBEATABLE PRICES 


SOFTWARE 


LIST QUR 

APPLIED SOFTWARE TECHNOLOGY 


VersaForm 

£389 S269 

ASHTON TATE 



Financial Planner 

700 

452 

Friday 

295 

199 

BPI ACCOUNTING SYSTEMS 



GL/AP/AR (Each) 

395 

285 

CONTINENTAL 



Property Management 

495 

327 

FOX ft GELEft Quick Code 

295 

174 

FUNK SOFTWARE Sideways 

60 

45 

HOWARD SOFT 



Real Estate Analyzer II Apple 

199 

135 

Tax Preparer App:e 

199 

135 

Apple 

199 

135 

IBM 

250 

165 

HUMAN SOFT DB Plus 


89 

LATTICE C Compiler 

700 

285 

LIFETREE Volkswrrter 

195 

129 

METASOFT Benchmark 

499 

375 

MICROSTUFF Crosstalk 

195 

129 

MICROPRO Spell Star 

250 

162 

Word Star w/Applicard 

495 

349 

Mail Merge 

250 

162 

Super Sort 

250 

149 

Calc Star 

145 

8 6 

Info Star 

495 

320 

Report Star 

350 

221 

MICROSOFT 



Flight Simulator (IBM) 

50 

35 

Flight Simulator (Apple) 


29 

Mullitool Word W/Mouse 

475 

339 

Multitool Financial 

100 

69 

Mu til tool Budget 

150 

99 

Pascal Compiler 

350 

245 

C Compiler 

500 

345 

PBL CORPORATION 



Personal Investor 

145 

93 

PETER NORTON 



Peter Norton Utility 

00 

57 

PEACHTREE 



Peach Pack (AR. AP. GL) 

595 

239 

Peach Text 5000 

395 

245 

ROSESOFT Prokey 

75 

57 

SOFTWARE ARTS T.K Solver 

299 

219 

SOFTWARE DIMENSIONS 



Accounting Plus 



GL. AR, AP r PR, INV 

495 

295 

SOFTWARE PUBLISHING 



Pfs: File 

140 

79 

Pfs: Report 

125 

79 

SATELLITE SOFTWARE 



Word Perfect 

495 

325 

SOFTWARE PUBLISHING 



Pfs: File 



Apple 

125 

85 

ISM 

140 

95 

Pfs: Report 

125 

85 

SOFTWORD SYSTEM 



Multimate 

495 

315 

SORCIM SuperCalc II 

295 

185 

SuperCalc 111 

395 

275 

SYNPSE File Manager 

150 

97 


LOTUS 1-2-3 

s 316 00 

WORD STAR 

s 275 00 

DBASE II 

53790° 

EDIX/WORDIX 

s 129 00 

MULTIPLAN 

s 168 00 

HOME ACCOUNTANT 
s 5200 

BANK STREET WRITER 
TANDON TM1000-2 

S 219 00 

OKIDATA 92 

s 479 00 

AMDEK COLOR II 

HI RES RGB 

s 435 00 

AST MEGA PLUS 64K 

s 275 00 

NOVATION J-CAT 

S 105 00 

EPSON FX 100 

S73500 

HERCULES GRAPHICS CD 

s 369 00 


KOALA TOUCH PAD 
s 9500 


WOLF Move-lt 

199 

125 

VISICORP 



Visicalc IV 

250 

175 

Visifile (Apple) 

. 250 

187 

Visifile (IBM) 

300 

195 

VisiSchedule 

300 

195 

VisiWord w/free VtslSpell 

375 

285 

Visit rend/P lot 

300 

195 


HARDWARE 



LIST 

OUR 

HAYES MICROCOMPUTER PRODUCTS 


Hayes Stack Chronograph 



(R S-232) 

S249 

165 

Hayes Stack Smart Modem 



(RS-232) 300 Baud 

289 

199 

Smart Modem 1200B 



Smart Modem 1200 

699 

495 

ADVANCED LOGIC SYSTEM (Apple II) 


Z-Gard 

169 

115 

Printer Mate (Parallel) 

99 

55 

CP/M Card (W/ CP/M 3.0) 

399 

315 

MICROSOFT 



Softcard (Apple) 

345 

259 

Ram Card (Apple) 

100 

75 

64K Ram Card (IBM) 

350 

249 

MRC PERIPHERALS (Apple) 



Parallel Interface Card 



(w/Cable) 

90 

68 

MOUSE SYSTEMS 



PC Mouse w/Software 

295 

218 

NOVATION 



Apple - Cat ll 

389 

275 

212 Auto Cat 

695 

595 

Smart-Cal 103/121 

595 

445 

Smart-Cal 103 

24 z 9 

187 

PEGASUS 



Hard Disk 10 mgb 


1439 

PERSONAL COMPUTER PRODUCTS 


Applicard 6 Mhz 

375 

280 

KRAFT & TG Joystick 



IBM.. 

70 

49 

Apple 

65 

45 

CDC DISK DRIVE 


265 

VERBATIM DISC 



S/S D/D 10 Pk 

49 

24 

AMDEK MAI BOARD 

599 

495 

ELECTRONICS PROTECTION DEVICES 


Orange 

140 

99 

Peach 

98 

69 

QUADRAM 



Quadboard 64K 

395 

295 

Quadlink 

680 

525 

MEMORY CHIP SET 



(64K/9 chips) 

95 

55 

PRINTERS 



Mennesman Tally MT 16GL 

798 

669 

NEC 7730 RG Parallel 

2595 2295 

Daisey Writer 2000 

1395 

1185 

Gume 1140 

1685 

1525 

MONITORS 



Amdek 12" 310A 

230 

185 

Quadchrome 17" 

695 

525 

Princeton Graphics 



RGB Hi Res 

795 

495 


CALL FOR SOFTWARE 
& HARDWARE PRICES 

NOT LISTED HERE 
INTERNATIONAL DEALER 
ENQUIRIES WELCOMED 


MC-P APPLICATIONS 

111 W. St. John St, Suite 307 

San Jose, CA 95113 Phone (408) 293-3360 

Telex: 294207 MCPA UR 

HOURS: S a.m. to 5:30 p.m. — Mon. - Sal. 


TERMS: All price* subject to change. Cashier'* check/MO/ 
Bank Transfer. Allow time lor company or personal checks to 
clear. Price* reflect cash prepaid discount. VISA/MASTER 
CARD/COD/PO’s =3%. California residents add sales tax. 
SHIPPING: $4 per Item (or UPS surface (SB lor Blue Label): 
Monitors $20, Printers $25, within continental USA. 







Bvte Book Club 


DATABASE DESIGN. By G 

Wiederhokt 2nd Ed.. 704 pp . The 
expanded second edition of this 
widely acclaimed book presents the 
methods, the criteria for choices 
between alternatives, and the prin¬ 
ciples and concepts that are rele¬ 
vant to the practice of database 
design. 

701/326B 132,00 

(Counts as 2 of your 3 books) 

MICROCOMPUTER GRAPH¬ 
ICS AND PROGRAMMING 
TECHNIQUES. By H, Katzan. Jr, 
240 pp., 700 Ulus, and tables. Here's 
a stimulating introduction to com¬ 
puter graphics for small com¬ 
puters. It covers all the advances to 
date in color coding and computer 
graphics technology and—best of 
all—it's written for information 
professionals who can’t draw! In¬ 
cludes actual graphics programs 
worth hundreds of dollars! 
582576-7 122,50 


COMPUTER PERIPHERALS 


SONAL 

Hohenstdn 

294/518 


By C. L 
$23.95 


A PROGRAMMER'S VIEW OF 
THE INTEL 432 SYSTEM. By 

E. Organick,4ISpp„ 75 Ulus. Really 
two books in one—an introduction 
to a powerful new computing tool 
and a practical guide to its 
many uses! Targeted at persons 
familiar with programming in Ada 
or Pascal, the book examines the 
i432's operating system, architec¬ 
ture. and language. 

477/191B 129,95 

(Counts as 2 of your 3 books) 

PROGRAMMING WITH ADA: 
An Introduction By Means of 
Graduated Examples By P, Weg¬ 
ner 

789/24X $19.95 


OPERATING SYSTEMS By H. 

Lorin & H. M. Dietel 

582354-3B 125.95 

(Counts as 2 of your 3 books) 

MINICOMPUTER AND MI¬ 
CROPROCESSOR INTERFAC¬ 
ING. By J. C Cfuley, 266 pp„ 73 
Ulus, and tables. Unless you are 
content to have your information 
processing system simply talk to it¬ 
self. you need the intense coverage 
of interfacing provided so bril¬ 
liantly by this compact volume. In 
addition to discussing the logical 
design of interfaces assembled from 
small-scale integrated circuits, the 
book gives you a lucid picture of the 
i n terf ac e pae kage s desig ned for m i - 
coprocessor systems and the way 
in which they are used. 

582585-6B 127.50 

(Counts as 2 of your 3 books) 


AN INTRODUCTION TO V1SI- 
CALC MATRIX1NG FOR AP¬ 
PLE ,K AND IBM* By H. Anbar- 
lian. 252 pp.. Ulus., softcover. 
Enables you to use VisiCalc ma¬ 
trixes—also known as templates and 
models—to put your Apple or IBM 
personal computer to productive 
use almost immediately. It de¬ 
scribes the actual process of devel¬ 
oping matrixes for such a p plica- 
tions as expense vouchers, price/ 
earnings ratios, payrolls, stock 
portfolios, and more. 

016/054 $22.95 

ASSEMBLERS, COMPILERS, 
AND PROGRAM TRANSLA¬ 
TION By P. Callngaert 
582110-9B $25.95 

(Counts as 2 of your 3 books) 

INTERFACE PROJECTS FOR 
THETRS-BO By R, C. HaUgren 
582466-3 $18.95 


POWERFUL 
TOOLS! 

POWERFUL 

SAVINGS! 

New Members take any Si®® 

3 books for only I each* 

Values up to $79.90 



APPLE PASCAL GAMES By D, 

Herget & J . T. Kalash 

582521-X 119,95 

MATHEMATICS FOR THE 
ANALYSIS OF ALGO¬ 
RITHMS. By D. H, Greene and D. 
E. Knuth. 107 pp. Gives you a dear 
picture of both the structure and 
the power of algorithms—and their 
intimate relationship to the world 
of the computer programmer, 
582707-7 $10.00 

MICROPROCESSOR APPLI¬ 
CATIONS HANDBOOK. Ed¬ 
ited by D. F. Stout. 472 pp284 H- 
lus , This BIG book on SMALL chips 
will help you make your systems 
timely, versatile, and cost-effec¬ 
tive. The 16 expert contributors 
provide in-depth treatments of both 
hardware and software so you can 
completely analyze, design, con¬ 
struct. and program. 

617/988B $39.95 

(Counts as 2 of your 3 books) 
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REAL-TIME COMPUTING 
With Applications to Data Ac¬ 
quisition and Control- Edited 
by D A, Mellichamp. 552 pp. t 260 
Ulus. This comprehensive guide 
helps you specify the type of real¬ 
time computing system you need, 
start it up. and keep it running 
smoothly and productively. 
582844-8B $39.50 

(Counts as 2 or your 3 books) 

GUIDE TO THE IBM PER¬ 
SONAL COMPUTER: Features 
DOS 2.0 and BASIC 2.0 for 
the IBM PC and XT. By W, Si- 

konowiz. 352 pp.. Ulus. Going far 
beyond the manufacturer's man¬ 
uals. this guide gives you the in¬ 
valuable hands-on experience nec¬ 
essary to make the most of your 
machine. 

574/847 $19.95 

LEARNING WITH LOGO By D, 

H, Watt 

685/703 $14,95 


COMPUTER GRAPHICS: A 
Programming Approach. By 5. 

Harrington. 448 pp„ 242 ittus. Cov¬ 
ering everything from viewing 
transformations, parallel projec¬ 
tions, and perspective projection to 
line removal, shading, and Che 
drawing of curves, this introduc¬ 
tion to interactive graphics gives 
you hands-on experience. 

267/51 OB $25.95 

(Counts as 2 of your 3 books) 

THE BUSINESS GUIDE TO 
SMALL COMPUTERS By L, Cal- 
mus 

096/627 $19,95 

INTRODUCTION TO THE 
UC5D p-SYSTEM . By C. W 

Grant and J. Butah. 330 pp. r Ulus . 
This book takes you through the 
whole process of implementing the 
UCSD p-System—and gives you 
hands-on programming experience 
in Pascal, 

582767-0 $24.95 


MICROPROCESSOR AND MI¬ 
CROCOMPUTER DATA DI¬ 
GEST. By W. H. Buchsbaum and 
G. Weissenberg. 336 pp.. 799 dia¬ 
grams, Containing all the detailed 
technical data for every micro¬ 
processor Integrated circuit 
that is currently listed as a "stan¬ 
dard.' off-the-shelf item, this book 
presents the critical pin configura¬ 
tions, voltages, operating parame¬ 
ters, descriptions of each SC. 
582835-9B $29,95 

(Counts as 2 of your 3 books) 

ELECTRONICS DICTIONARY, 

d/e By J. Markus 

404/3138 132.95 

(Counts as 2 of your 3 books) 

MICROPROCESSOR DATA 
BOOK. By S. A. Money, 350 pp.. 
220 Ulus. A truly awesome collec¬ 
tion of data about virtually every 
chip available today! 

427/062B $42.50 

(Counts as 2 of your 3 books) 









ANNOUNCING: The Most Important Computer Handbook 


Ever Published! 


The McGRAW-HILL COMPUTER HANDBOOK, 
992 pp,. 475 illus.* edited by Harry L. Helms, with 
over 24 worid-reknown contributors, is by far the 
most useful and comprehensive reference yet 
designed for today's computer user. Crammed 
with easy to get at information, ranging from 
design concepts to programming techniques, 
from data bases to interfacing, networking, 
speech synthesis and recognition to mention just 
a few of hundreds of entries, this one volume 
reference does it all—in language and 
presentation everyone can understand. 

Invaluable for home* office, and school use, The 
Computer Handbook "can be helpful to users in 
solving many mysteries, while opening new doors 
for exploration and serving as a continuing 
reference,” writes Thomas C Bartee of Harvard 
University, 

279/721A $79.50 

(Counts as 3 of your 3 books) 


* 3 books for only $1.00 each... if you join now for a trial period and agree to purchase three more 
books—at handsome discounts—during your first year of membership. (Publishers’ prices shown) 


MICROPROCESSOR-BASED 
ELECTRONIC GAMES: Dc- 
sign. Programming, and 
Troubleshooting. By W. 

Buchsbaum and R. Mauro, 293 pp., 
itlus., softcover. Turn your TV into 
a home arcade with the first tech¬ 
nical guide dedicated to fun\ 
087/229 $9.95 

STRUCTURED PROGRAM¬ 

MING; Theory and Practice By R. 

C Linger. H. D. Mills & B, L Witt 
788/53 7B $26,95 

(Counts as 2 of your 3 books) 

THE SMALL COMPUTER 
CONNECTION: Networks for 
the Home and Office. By N. L. 

Shapiro. 256 pp. Shows you how to 
use existing hardware and soft¬ 
ware to link your small computer to 
other computers—large and small— 
and to a vast universe of databases. 
564/124 $15.95 

ELECTRONICS ENGINEERS* 
HANDBOOK, 2/e Hy D. G. Fink 
& D. Christiansen 

209/812A $79.90 

(Counts as 3 of your 3 books) 

ZSD USERS MANUAL. By J, 

Carr. 326 pp, r with diagrams, charts , 
and tables. Takes you through every 
opportunity the ZAP can offer! It 
covers ZfiO pin definitions, CPU 
control signals, support chips, in¬ 
terfacing peripherals, and much 
more. 

582336 5 $21,95 


INTRODUCING THE UNIX 
SYSTEM. By H. McCilton & R. 
Morgan. 256 pp„ 50 Ulus, soft, This 
book helps you over the initial hur¬ 
dles of learning this new and pow¬ 
erful computertool—even if you 
have never used the Unix system or 
penetrated any of its literature 
450/013 $18.95 

HANDS-ON BASIC For the 
IBM Personal Computer By 

H. Beckham. 308 pp.* spiral- 
bound , softcdver. Learn BASIC 
programming right at the com¬ 
puter! Step by step, this manual 
gives you hands-on experience 
with BASIC through a series of 
guided activities. Each of the 12 
chapters requires at least one hour 
at the computer and at least one 
hour studying the text. 

491/78X $19.95 

HANDS-ON BASIC FOR THE 
Atari 400/800/12XL By H, 

Peckham 

491/941 $19.95 

THE C PRIMER. By L Hancock 
& M. Kreider. 256 pp., 25 Ulus ,, soft- 
bound. This is the only book on the 
market that describes the C lan¬ 
guage dearly and simply from the 
novice’s point of view. 

259/81X $14.95 

MICROCOMPUTER INTERFAC¬ 
ING By B. Artwick 
789/436B $28,00 

(Counts as 2 of your 3 books) 


APPLE PASCAL: A Hands-On 
Approach. By A. Luehrmann and H. 
Peckham, 426 pp., spiralbound. Fi¬ 
nally-—a how-to-use-PASCAL book 
for Apple computer users that 
makes a complete language as easy 
as (forgive usl) applesauce Takes 
you from "total ignorance" all the 
way up to a very impressive com¬ 
petence in the use of that rather 
complex language, PASCAL, 
491/712 $19,95 


MICROCOMPUTER OP¬ 
ERATING SYSTEMS By M. 

Dahmke 

150/710 $16 95 

TRS-SO GRAPHICS FOR 
THE MODEL 1 AND 
MODEL 111 By D. Kater & S 
Thomas 

333/033 $14.95 

THREADED INTERPRE¬ 
TIVE LANGUAGES By R. G. 

Loeliger 

383/60X $20.75 

THE BRAINS OF MEN 
AND MACHINES By E, W. 

Kent 

341/230 $20.95 

BASIC SCIENTIFIC SUB¬ 
ROUTINES, Vol, II By Dr, 

F. R. Ruckdeschel 
542/023B $26.95 

(Counts as 2 of your 3 books) 


PRINCIPLES OF INTERAC¬ 
TIVE COMPUTER GRAPH¬ 
ICS. By W. M. Newman and R. 
Sproull 2nd Ed.. 544 pp,, j7/us.Now 
in a revised, updated Second Edi¬ 
tion, this volume has long been THE 
standard source of information for 
designers! Now, as before, it is ut¬ 
terly comprehensive and up to the 
minute in its coverage. 

463/387B $32.50 

(Counts as 2 of your 3 books) 


C1ARC1A J 5 CIRCUIT CEL¬ 
LAR, Vol . 2 By S. Ciarcia 
109/63X $15.95 

BYTE BOOK OF PASCAL 

By B. W. Liffick 

789/673B $27.50 

(Counts as 2 of your 3 books) 

BASIC SCIENTIFIC SUB¬ 
ROUTINES, Vol. I By Dr, F. 

R. Ruckdeschel 

542/015B $27,95 

(Counts as 2 of your 3 books) 

CIARCIA*5 CIRCUIT CEL¬ 
LAR, Vol. Ill By S , Ciarcia 
109/656 $15.95 

MICROCOMPUTER DISK 
TECHNIQUES By P. Swan¬ 
son 

625/824 $15.95 

BUILD YOUR OWN Z-80 
COMPUTER By S. Ciarcia 
109/621 $18,95 


r— Consider these Byte Books as well! —, 


Why YOU should foin the Byte Book Club™ now! 


9 Best and newest books from ALL publishers! Books are se¬ 
lected from a wide range of publishers by expert editors and con¬ 
sultants to give you continuing access to the best and latest books in 
your field. 

O Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers' list prices—usually 20% to 25%, 

• Bonus books! You will immediately begin to participate in our Bo¬ 
nus Book Plan that allows you savings up to 70% off the publishers' 
prices of many professional and general interest books! 

0 Convenience! 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 


and alternate selections, A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto¬ 
matically. If you want an alternate selection—or no book at all—you 
simply indicate it on the Reply Card and return it by the date specL 
fied. You will have at least 10 days to decide. If. because of late deliv¬ 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis¬ 
continued by either you or the Club at any time after you have pur¬ 
chased the three additional books. 



Fill out the card and mail today! If the card is missing, write to: 

BYTE BOOK CLUB, M P.O. Box 582, Hightstown, New Jersey 08520 
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Apple 

BraiHe-Edit, a word-process¬ 
ing program for blind and 
sighted persons to perform 
text-editing operations using 
voice, screen, or a braille 
computer terminal. It is de¬ 
signed to work with many 
braille and voice devices, 
enabling the user to write, 
edit, correct, and print out 
formatted letters, reports, 
and papers using braille- or 
print-oriented text files. In* 
dudes audio and \fersabraille 
tapes. For II Plus or lie; flop¬ 
py disk, $300. Raised Dot 
Computing, 310 South 7th 
St. r Lewisburg, PA 17837. 

Computer Calculator, a cal* 
culator program. Turn your 
computer into an algebraic 
and Reverse Polish Notation 
(RPN) calculator. Features in¬ 
clude automatic conversions 
and balancing, calculations in 
decimal, hexadecimal, and 
binary, and user-defined 
functions. For the II Plus; 
floppy disk, $19.95* Jim's Soft¬ 
ware, 384 The Great Road, 
Bedford, MA 01730. 

Cubit, a three-dimensional 
strategy game in which you 
must change the color of 
cubes by jumping on them. 
Beware of bouncing balls, 
disguised snakes, and 
vicious gremlins who get in 
your way. For the 11; floppy 
disk, $39.95. Micromax Sys¬ 
tems Inc., 6868 Nancy Ridge 
Dr*, San Diego, CA 92121. 

Fastform, a business pro¬ 
gram that lets you create 
business forms, fill out stan¬ 
dardized forms, and perform 
numerical calculations. You 
can save all data on disk. For 
II Pius and lie; floppy disk, 
$34.95. User-Friendly Soft* 
ware, 3204 National Parks 
Highway, Carlsbad, NM 
88220. 
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Finance & Amortization, a 
business program for bank¬ 
ing and financial companies 
to calculate amortization 
schedules for loans, leases, 
and savings accounts. Fea¬ 
tures include investment- 
decision and loan-analysis 
capabilities. For U Plus and 
He; floppy disk, $29.95* User- 
Friendly Software (see ad¬ 
dress above)* 

Fortress of the Witch King, a 
fantasy game. Your quest is to 
slay the ruler of the fortress 
and gain power through the 
orb, scepter, and crown. Your 
band of warriors is constant¬ 
ly in danger of the Witch 
King's warriors or the vicious 
hacker who want what you 
have gained. For II, II Plus, 
and He; floppy disk, $25. 
Avalon Hill Game Co., 4517 
Harford Rd., Baltimore, MD 
21214. 

The Graphics Magician, a 
programmer's tool that 
assists in the layout and 
design of homemade arcade 
games and high-resolution 
graph ics programs. These 
new versions of the graphics 
editor and machine-language 
routines let you design 
shapes and their paths and 
assemble and control anima¬ 
tions with your own pro¬ 
grams* For the updated ver¬ 
sion, send your old disk and 
$15 to Penguin Software. For 
the II; floppy disk, $59.95. 
Penguin Software, 830 4th 
Ave., Geneva, IL 60134. 

Introduction to BASIC Pro¬ 
gramming, a training and 
utility package. This four- 
disk series teaches computer 
literacy while training the 
student in BASIC program¬ 
ming* A quiz module in each 
lesson is scored automatically 
and evaluated by the com¬ 
puter* For II Plus and He; 
floppy disks, $149*95* Orion 
Training Systems, POB 94, 
Dallastown, PA 17313. 


Job Cost III, a business pro¬ 
gram that lets you keep track 
of 350 items of cost and quan¬ 
tity totals. Headings can be 
entered for 35 categories and 
10 subcategories for cost-to- 
date figures. Additional cate¬ 
gories keep track of subcon¬ 
tracts, overhead figures, cash 
advances, loans, or final pay¬ 
ments without figuring in the 
cost-to-date figures. For the II 
Plus; floppy disk, $34.95* 
User-Friendly Software (see 
address above)* 

Magicalc, an electronic 
spreadsheet program* You 
can create, manipulate, 
modify, and print reports 
that include such calculations 
as financial statements, bud¬ 
gets, cost estimates, sales 
forecasts, staffing plans, and 
development and product 
schedules* For II and lie; 
floppy disk, $149,95* Artsci, 
5547 Satsuma Ave., North 
Hollywood, CA 91601. 

Matrix Utility, a matrix-ma¬ 
nipulation program that 
computes eigenvalues, in¬ 
verses, determinants, charac¬ 
teristic polynomials, and 
ranks of a matrix* It also 
solves linear and polynomial 
equations* Programming ex¬ 
perience is not necessary to 
operate program. For the II; 
floppy disk, $34.95. Wesware, 
2349 Fir, Glenview, IL 60025. 

Miko tekst, a word-process¬ 
ing package* You can edit let¬ 
ters or memos; chart your 
own chapters, index, or table 
of contents; and print, for¬ 
mat, or delete files. Docu¬ 
mentation accompanies four 
disks: text, help, letter, and 
DOC. For 11 and He; floppy 
disks, $190. Tomi Data, Kir- 
kerudkleiva 4, 1313 Voyen- 
enga, Norway. 

Minit Man, a trilevel arcade- 
type game. Waves of robots 


have already destroyed the 
bridge, and your missiles are 
on the other side* Your job is 
to rebuild the bridge while 
simultaneously defending 
your building complex that 
houses the computer* Re¬ 
quires a joystick. For the II; 
floppy disk, $19.95. Penguin 
Software (see address 
above). 

Monthly Accounting, an ac- 
counts-management pro¬ 
gram that handles up to 100 
expense and income ac¬ 
counts for business and 
home purposes. Monthly 
transactions can add up to 
six-digit quantities ranging 
from mortgage payments to 
gas mileage. For II Plus and 
He; floppy disk, $19.99, Soft- 
cell, 13 Webster Ave., Han¬ 
over, NH 03755. 

Net-Works II, an electronic 
bulletin-board program for 
home or business uses. This 
program automatically 
answers and records phone 
calls* It enables users to send 
messages to individuals, dis¬ 
tribute memos, and use as a 
24-hour-a-day message cen¬ 
ter* For the 0; floppy disk, 
$99. High Technology Soft¬ 
ware Products Inc., POB 
60406, 1611 Northwest 23rd, 
Oklahoma City, OK 73146* 

FTD—6502/6510 Debugger, 
an assembly-language utility. 
This program enables the 
user to write, modify, and 
debug games and utilities 
using BASIC editing features. 
Includes an 80-page tutorial 
manual. For the He; floppy 
disk, $50. Pterodactyl Soft¬ 
ware, 200 Bolinas Rd. '27, 
Fairfax, CA 94930. 

The Scrambler, a disk pro¬ 
tection/password system. 
This program lets you check 
disks for errors, copy-protect 
your disks by using a pass¬ 
word system, and create a 
scrambled data disk that can 
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be stored. It will verify disks 
in 12 seconds. Bor II Plus and 
He; floppy disk, $28.95. Jag- 
ware, 127 Albany Ave, SE, 
Orange City LA 51D41. 

The Spy Strikes Back, a 
high-resolution graphics 
game in which you must 
locate Dr. X's terrorist opera¬ 
tion. Reports reveal that each 
of the five floors in his hide¬ 
away is divided into 24 
guarded sections, containing 
16 rooms. The object is to get 
through these rooms without 
being seen or getting caught. 
For the II; floppy disk, $19.95. 
Penguin Software (see ad¬ 
dress above). 

Stockfile, a stock-control 
program for smaller busi¬ 
nesses. You can store up to 
1000 stock lines on one disk. 
Using extra disks, up to 
30,000 stock lines can be 
created, viewed, updated, 
corrected, or printed. It auto¬ 
matically calculates stock 
values. For II and lie; floppy 
disk, $95. Felix Software, 19 
Leighton Ave., Pinner HAS 
3BW, England. 

Super Disk Labeller, a ma¬ 
chine-language utility pack¬ 
age. Prepare and print flop¬ 
py-disk labels that organize 
your disks into a library. This 
program allows use of a 
variety of printers using the 
printer configuration mode 
and lets you print labels of 
almost any size with the 
label-options mode. Requires 
Applesoft in ROM. For II, II 
Plus, and lie; floppy disk, 
$34.95. Lakefront Software, 
7754 Balboa Blvd., Van Nuys, 
CA 91406. 

Talk-U-Thru Wordstar, a 

step-by-step tutorial program 
to teach the functions of 
Wordstar. This program fea¬ 
tures an introduction to 
CP/M, Wordstar installation, 
cursor moves, text moves, de¬ 
leting and inserting text, on¬ 
screen formatting, file-man¬ 


agement techniques, and a 
variety of other functions. In¬ 
cludes audiocassettes cover¬ 
ing installation, cursor 
moves, and formatting and 
printing. For II, II Plus, lie, 
and III; floppy disk, $49.95. 
Talk-U-Thru Tutorial Sys¬ 
tems, 6519 Fountain Ave., Los 
Angeles, CA 90028. 

Teacher's Pet, a report-card 
program that can keep track 
of an unlimited number of 
students ranging from ele¬ 
mentary to high school. Up 
to 800 objectives can be 
placed on the master disk, 
which already contains about 
700 standard objectives. Bar II 
Plus and lie; floppy disk, 
$300. Softceil (see address 
above). 


Atari 

Computer Football Strategy, 

a football-simulation game 
similar to the board game. Pit 
your strategic skills against 
the computer or a live oppo¬ 
nent as you call both offense 
and defense plays. Many for¬ 
mations to choose from as 
the game clock ticks away. 
For 400/800; cassette, $16. 
Avalon Hill Game Co., 4517 
Harford Rd., Baltimore, MD 
21214. 

The Arcade Machine, a 

game-creation program. De¬ 
velop your own animated 
creatures, spaceships, aliens, 
tanks, monsters, or other ob¬ 
jects to move over a variety of 
backgrounds. Include such 
sounds as explosions, musi¬ 
cal tones, and other sound 
effects as you design your 
own arcade games. For 400/ 
800 and the XL series; flop¬ 
py disk, $59.95. Broderbund 
Software Inc,, 17 Paul Dr,, 
San Rafael, CA 94903. 

B/Graph, a professional 
graphics-charting and statis¬ 
tical-analysis program. You 
can assemble, process, and 


display complex, extensive 
numerical data in graphic 
form with this comprehen¬ 
sive, two-disk package. For 
400/800; floppy disk, $99, In- 
home Software Inc., Unit 8, 
2485 Dunwin Dr., Missis¬ 
sauga, Ontario L5L ITT, 
Canada. 


CP/M 

Billchecker, a personal fi¬ 
nancial program that runs 
CP/M 2.2. This lets you 
handle check writing and bill 
paying. When you categorize 
bills due, their dates due are 
automatically updated. 
Checkbook will hold up to 
200 transactions with six-digit 
numerals using double preci¬ 
sion. Floppy disk, $39.95. 
Extal Alstar Inc,, POB 850, 
Rome, NY 13440. 

CP/M.D,, a utility program 
that diagnoses and cures ail¬ 
ments of CP/M disks. Menu- 
driven functions and a vari¬ 
ety of commands recover 
files from bad disks, locate 
and lock out bad sectors, and 
translate decimal numbers to 
hexadecimal and binary 
codes. Floppy disk, $29.95. 
Teleprint Inc., Simpl-Simon 
Software, POB 10, Sylvania, 
GA 30467. 

Magic/L, a general-purpose 
interactive language. Appli¬ 
cations include mailing-list, 
hardware diagnostics, de¬ 
bugging routines, an image- 
processing system, database 
query system, a turnkey 
process-control system, and 
a cross-assembler program. 
Floppy disk, $295. Loki Engi¬ 
neering Inc., 55 Wheeler St., 
Cambridge, MA 02138. 

Menu, a utility package that 
automatically sorts disk files 
using number codes without 
typing filenames. You select 
numbers and Menu handles 
functions such as copy, re¬ 


name, erase, type, restore, 
compare, and more. You can 
secure sensitive disk files 
with password protection 
and explore the internal sys¬ 
tem while programming. 
Floppy disk, $149. Comput¬ 
ing, 2519 Greenwich St., San 
Francisco, CA 94123. 

Real-Time C, a utility pro¬ 
gram that provides users of 
Whitesmiths' C compiler 
with an alternate run-time li¬ 
brary suitable for real-time 
programming. The library 
consists of approximately 1D0 
modules combined into two 
library files. Features include 
command-line parsing and 
error handling accessible to 
the application programmer. 
Floppy disk, $95. Kadak 
Products Ltd., 206-1847 West 
Broadway Ave., Vancouver, 
British Columbia V6J 1Y5, 
Canada. 

SAL/80, a utility compiler 
and language program. This 
program lets you maintain 
and reduce development and 
debugging time, and test 
branch code. It includes a 
complete set of console in¬ 
put/output primitives that 
perform case and base con¬ 
version, byte, word and 
string input/output through 
standard system calls and 
provide data manipulation 
using arithmetic functions. 
Floppy disk, $59. Protools, 
24225 Summerhill Ave., Los 
Altos, CA 94022. 

Text Addresser, a word-pro- 
cessing package that runs 
CP/M 2.2. A categorized ad¬ 
dress book automatically ad¬ 
dresses letters. You can edit, 
move text, center text, and 
print. Floppy disk, $39.95. 
Extal Alstar Inc. (see address 
above). 


Commodore 

Casual Writer, a word-pro- 
cessing program. You can 
write letters and lists, print 
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club bulletins, and store in- 
formation on tape. For the 64; 
cassette, $29. E.N, Publiea- 
tionS; RD 1; Box V, Worden, 
1L 62097. 

Design-a-Quilt, a graphic- 
design program that can de¬ 
sign more than 450 million 
quilt patterns. You key in a 
value for colors, blocks, and 
patches per block for a sym¬ 
metric arrangement of quilt 
patterns. For the VIC-20; cas¬ 
sette, $29.95. Don's Designs, 
1728 Warner, Wichita, RS 
67203, 

The Home Budget Ledger, a 

hom e-acco unting program. 
This electronic checkbook 
and budget planner lets you 
set up spending categories to 
format as general ledger 
pages. It shows check num¬ 
bers and descriptions, debits, 
credits, and balances. It also 
features routines to track 
checks, noncheck transac¬ 
tions, and disk backup. For 
the 64; floppy disk, $24.95. 
Harpware—Software and 
Computers, FOB 760954, 
Dallas, TX 75376-0954. 

Intermediate Language and 
Math, a five-program educa¬ 
tional package for ages 10 
through 12. Program titles in¬ 
clude Nouns and Verbs, Ad¬ 
jectives and Adverbs, Rocket 
Launch, Add Speed, and 
Math Squares. Bor the 64; 
cassette, $34.95 for all five 


programs or $9.95 each. 
Baned Software, 113 Tenth 
St., West Keansburg, NJ 
07734. 


PTD—6502/6510 Debugger, 

an assembly-language utility 
(see description under Ap¬ 
ple). For the 64; floppy disk, 
$30, Pterodactyl Software, 
200 Bolinas Rd. #27, Fairfax, 
CA 94930, 


IBM 

Personal Computer 

Codewriter, a utility program 
that lets businesspeople de¬ 
sign their own programs 
without computer program¬ 
ming experience. Possible ap¬ 
plications include payables 
and receivables, sales analy¬ 
ses, customer and personnel 
files, mailing lists, invoicing, 
and inventory tracking. Flop¬ 
py disk, $399. Dynatech 
Microsoftware Inc., 7847 
North Caldwell Ave., Niles, 
IL 60648. 

Empire, a global-conflict sim¬ 
ulation game. You must an¬ 
nihilate other armies on a 
large map to gain total 
domination of the world. Re¬ 
quires strategic concentra¬ 
tion. Floppy disk, $40. 
Northwest Software, 15343 
Southeast 43 Place, Bellevue, 
WA 98006. 


Fast File, an applications- 
generator program designed 
for novice users to design 
their own application pro¬ 
grams. This program can be 
used to create automated sys¬ 
tems such as inventory, ac¬ 
counting, mass mailing, and 
other data-tracking systems. 
You can manipulate data, 
design reports, and generate 
labels. Includes security- 
protection features. Floppy 
disk, $695. ICCS, 7777 Lees¬ 
burg Pike, Falls Church, VA 
22043. 


Fixed Asset Manager, a fi¬ 
nancial-scheduling tool. Two 
depreciation schedules and 
various assets can be cata¬ 
loged for business and per¬ 
sonal uses. Features include 
standard depreciation meth¬ 
ods, assets classified by loca¬ 
tion or type, extensive in¬ 
quiry, and exception report¬ 
ing. Floppy disk, $150. Sof- 
trend, FOB 1462, Charlottes¬ 
ville, VA 22902. 


The Itemizer, a financial- 
record-keeping program. 
This program lets you define 
up to 90 categories which can 
be printed, saved in a file, or 
displayed on the screen in 
summary and detail form. 
Floppy disk, $39.95. People 
Literate Software, POB 2039, 
Bozeman, MT 59715. 


Manager Program Collec¬ 
tion, an integrated schedul¬ 
ing and financial-planning 
system that contains three 
programs. Task Manager pro¬ 
vides daily schedule control 
and a job-expense account¬ 
ing system. Records Manager 
offers a client- and associ¬ 
ate-information filing system. 
Project Manager is a project¬ 
planning and resource-anal¬ 
ysis system. Floppy disks, 
$499. Datamension Corp., 
615 Academy Dr., North¬ 
brook, IL 60062. 

The Real Estate Consultant, 

an investment-analysis pack¬ 
age. This package assists in 
comparing real estate invest¬ 
ment yields against alterna¬ 
tive investment potentials 
such as individual ownership 
vs. partners, rent-or-buy 
decisions, tax status vs. new 
tax shelters, and timing a sale 
vs. holding. Floppy disk, 
$275. Consultant Systems 
Inc,, Suite #311, 3704 State 
St., Santa Barbara, CA 93105. 

Samna Word II, a word-pro¬ 
cessing business package. 
You can write, edit, and re¬ 
view any document with 
flexibility. This program also 
supports multiple window 
operations, a fold feature for 
wide columnar documents, 
floating footnotes, and a 
zoom feature that lets you see 
page makeup. Floppy disks, 
$450. Samna Corp., Suite 



Graphics for the IBMpc, Apple, Z-100 

This is a spectacular collection of programs in BASIC for 2D and 3D 
graphics. They form a complete self-teaching guide that will show you how 
to write graphics software quickly and easily. 

The programs are listed in a book beside full documentation. They show 
how to use basic plotting commands, create 2D and 3D shapes, translate, 
rotate, scale, stretch, remove hidden lines, shade, clip, window, draw 
perspective views, use hi-speed animation for simulation, games. 

,4 if you have the slightest interest in graphics / recommend the book M 

- Programmer Magazine 

Book- $30.50 Disk- $21.50 (specify IBM. Apple Z-100) 
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C-1200, 2700 Northeast Ex¬ 
pressway, Atlanta, GA 30345. 

Set-FX, a printer-control pro¬ 
gram, Designed to fully util¬ 
ize the Epson FX, this pro¬ 
gram can let you print the full 
IBM character set including 
line graphics, foreign lan¬ 
guages, and math and sci¬ 
ence symbols. You can also 
create custom fonts for spe¬ 
cial effects, set modes for 
variety, and employ ideas the 
program provides. Floppy 
disk, $59.95. Softstyle Inc., 
Suite 200, Department B12, 
7192 Kalanianaole Highway, 
Honolulu, HI 96825. 

Super Chartman II, a busi- 

ne s s-grap h ic s-p re s e ntation 
program. Up to six graphs 
and charts can be displayed 
on one page, and stored data 
can be transferred from one 
graphic format to one of 20 
others. This program is 
menu- and input-form- 
driven; the manual is de¬ 
signed for the nontechnical 
user. Floppy disk, $425. 
Graphic Software Inc., 1972 
M as s ac h u setts Ave., Cam¬ 
bridge, MA 02140. 

Time Value of Money, an in¬ 
vestment problem-solving 
tool. Make financial deci¬ 
sions based on analyses of 
compound interest, mort¬ 
gage, annuity, and gradient. 
Create investment and pay¬ 
ment schedules, merge these 


with reports, and file for 
future reference. Floppy disk, 
$39.95. People Literate Soft¬ 
ware (see address above). 

Type & Learn, a typing-in¬ 
struction program. Learn 
how to type while you learn 
about computers by match¬ 
ing computer terms, defini¬ 
tions, and paragraphs of 
computer information. This 
program calculates your 
score, accuracy percentage, 
and words-per-minute 
speed. The progress of your 
typing skills is reported. 
Floppy disk, $60, Simsoft 
Inc., POB 7095, Port Huron, 
MI 48301, 

Type-Righter, a typing-tutor 
program. Both novice and 
beginning users can develop 
speed and accuracy in typ¬ 
ing. Color and graphics are 
used to highlight keys and re¬ 
inforce the lessons. Floppy 
disk, $19, Martin Oakes, 2100 
Oriole Dr., Freeport, IL 
61032. 

Universal Loan Planner, a 
loan-planning utility pro¬ 
gram, You can plan the terms 
of a loan and the printing of 
an amortization schedule. 
Features also include calcula¬ 
tion of minimum payment, 
interest rates, amortization 
periods, and the maximum 
amount you can borrow. 
Floppy disk, $59.95. Andy's 
Software, Group 1, Box 44, 


RR 6, Buwmanviile, Ontario 
LIC 3K7, Canada. 

Util, a utility package to ma¬ 
nipulate ASCII data files. 
Programmers can use these 
filter functions to provide 
flexibility In command lists 
processed by the batch-com¬ 
mand processor. Floppy 
disk, $30. John R. Hind, 4100 
Pickwick Dr., Raleigh, NC 
27612. 

WS-fatch, a utility package to 
enhance your printer's power 
using Wordstar. This pro¬ 
gram patches special infor¬ 
mation into programs to 
enable special printer func¬ 
tions. It amends the print- 
control menu to reflect letter- 
quality printing such as bold¬ 
face, italics, superscripts, and 
subscripts. Floppy disk, 
$49.95. CMB3 Enterprises, 
POB 3061, Walnut Creek, CA 
95498, 


Osborne 1 

Animate, a graphics and ani- 
mation-processor program. 
Using ASCII and graphics 
characters you can create pic¬ 
tures on the screen to edit, 
save, print, combine, and 
display. Floppy disk, $30. 
Softborne Software, 1217 
Hawthorne Lane, Fort Wash¬ 
ington, PA 19034. 


Cypho.bas, an interactive 
program that performs cryp¬ 
to gra p h ic algorith m s o n 
alphabetic text. The program 
encrypts or decrypts data 
entered from the console or 
in a disk file, and sends the 
resulting data to the disk file. 
Floppy disk, $10. Graven 
Imagery, Apt. Ill, 50 Walmer 
Rd., Toronto, Ontario M5R 
2X4, Canada. 

Magic, an investment-analy¬ 
sis program. Enter the values 
for up to 15 investments 
based on daily, weekly, or 
monthly data, and Magic 
provides 6 moving averages 
and 12 ratios of moving aver¬ 
ages for relative strength and 
momentum oscillators. You 
can compute averages for dif¬ 
ferent time periods. Floppy 
disk, $49.95. $ware Tools for 
Investors, POB 645, San Luis 
Rey, CA 92068. 


TRS-80 

Auto plot, a graphics pro¬ 
gram that automatically plots 
curves in color. Choose from 
among line graphs, scatter 
plots, and bar graphs plotted 
from mathematical functions 
or tabulated data. Axes are 
automatically scaled and 
labeled. For the Model 100; 
cassette, $39,50. Menlo Sys¬ 
tems, Suite 221, 3790 El 
Camino Real, Palo Alto, CA 
94306. 


Statistics for the IBMpc, Apple, Z-100 

This is a book/disk package of programs in BASIC for the application of 
statistics to business, science and engineering. Emphasis is on understan- 
ding statistics and using micros for the quick solution of real-life problems. 

Programs are included for statistical distributions, histograms, sorting, 
smoothing, mean, standard deviation, errors, sampling, estimations, reliability, 
confidence intervals, linear and multilinear regression, curve fitting, correla¬ 
tion, time series and forecasting Also numerous case studies. Takes the 
mystery out of statistics! Book- $36 Disk- $26 (specify IBMpc, Apple. Z-100) 

KERN PUBLICATIONS - Call for faster delivery 

433 Washington St, PO Box 1029 r Duxbury, MA 02331 (617)934-0445 
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Software Received 


Brainstormer, a universal 
problem-solving program. 
You can generate potential 
solutions to complex prob¬ 
lems with a structure tech¬ 
nique for describing prob¬ 
lems in strategy selection, 
idea generating, and solution 
implementation. Applica¬ 
tions include increasing flex¬ 
ible thinking, discovering 
new products, identifying 
new markets, and exploring 
personal or organizational 
problems. For the Model ITT; 
floppy disk, $50. Soft Path 
Systems, do Cheshire 
House, 105 North Adams, 
Eugene, OR 97402. 

Dyfin, a personal financing 
program. Make financial 
decisions on loans, savings, 
investments, and retire¬ 
ments. This program can cal¬ 
culate monthly payments or 
returns and balance a check¬ 
book. A 500-year calendar 
feature includes a monthly 


display. Bor the Color Com¬ 
puter; cassette, $19.95. 
Dynamic Electronics Inc., 
POB 896, Hartselle, AL 
35640. 

Maze Runner, a maze-type 
game. Create your own 
mazes or play the maze 
games already on disk. Test 
your skill and speed as the 
maze constantly changes. For 
the Models HI and 4; floppy 
disk, $9.95. Fbint Video Prod¬ 
ucts, Box 34, 2005 A St., 
Garden City, KS 67846. 

Options 80A, a stock-option 
analyzing program. Investors 
can maximize stock-market 
yields, plot returns against 
actuals, and print graphs 
alphanumerically. This ver¬ 
sion includes Black-Scholes 
modeling and put-option 
spreads, Tbr Models I and III; 
floppy disk, $170. Options-80, 
POB 471, Concord, MA 
01742, 



Buy ASCI Intelligent Port Expanders 


• Eliminate Manual Switching by Remote 
Control 

• Improve Productivity and Reliability 

• Share Printers, Modems or Plotters 

• Expand Computers or Terminals 

• Use Matrix Switching for Multiple Trans¬ 
mission or Security 

• Supports Polling and Quelng 

INSTANT COMPATIBILITY with new computer devices 
and MAJOR OEM PRODUCTS: 

Altos — Burroughs — Data General — DEC 
HP. — IBM — NCR — Northstar — Victor 
and other key manufacturers. 


Call 213-793-8979 to EXPAND YOUR SYSTEMS 
TODAY. 

Advanced Systems Concepts Inc. 
435 N. Lake Ave, Dept. Bl 
Pasadena, CA91 ioi 

800-824-7080 Telex: 701 215 


ft 


Faintpot, an extended BASIC 
educational program for all 
ages. Four-color graphics can 
be sketched using arrow 
keys, a joystick, or mouse; 
colors are selected from an 
on-screen palette. Four 
screens can be stored at once. 
For the Color Computer; cas¬ 
sette and disk, $20 and $25, 
respectively Tim Skene, 6073 
Durocher Ave., Montreal, 
Quebec H2V 3Y1, Canada. 

Scribe, a word-processing 
program. In addition to edit¬ 
ing text files, you can print 
letters and reports in finished 
form s u sing a dot- matrix 
printer. For the Model 100; 
cassette, $24.95. Chattanooga 
Systems Associates, POB 
22261, Chattanooga, TN 
27421. 


Texas Instruments 
99/4A 

Dow Editor/Assembler, a 

utility package that provides 
the ability to program in as¬ 
sembly language, save on 
cassette, restore the program 
from cassette, and display 
the program on the monitor. 
Cassette, $25. John T. Dow, 
6360 Caton, Pittsburgh, PA 
15217. 

Wild Woods, an arcade-type 
game. After you are dropped 
from an airplane, you must 
fire your flamethrower to 
reach land safely and to forge 


through a dense forest in 
search of treasures. Avoid the 
rushing river, incoming tide, 
and the search plane. Cas¬ 
sette, $11,95. JW Software, 814 
West Main St, Urbana, 1L 
61801. 

Wycove Forth, a program¬ 
ming-language program. 
Gain high-speed program¬ 
ming and control of the com¬ 
puter using printer access, 
sound, sprites, a graphics 
mode, text mode, and bit¬ 
map graphics-mode displays. 
Floppy disk with cassette, 
$50. Wycove Systems Ltd., 
POB 1105, Dartmouth, Nova 
Scotia B2Y 4B8, Canada, 


T/S1000 and ZX81 

The Fantastic Music Ma¬ 
chine and Light Show, a 

two-part program. Music 
Composer transforms the 
keyboard into a three-octave 
musical instrument that plays 
through a radio. Light Show 
animates random kaleido¬ 
scopic patterns or lets you 
create your own designs. 
Cassette, $9.95. Simulusion, 
Box 894, Lemon Grove, CA 
92045. 

Party Nibbles and Bites, a 

fast-recipe program, A dozen 
party recipes instantly ap¬ 
pear when you select from 
the menu of choices. Cas¬ 
sette, $9.95. Simulusion (see 
address above).* 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to 
the best of our knowledge, but ft is not meant to be a full de¬ 
scription of the product or the forms in which the product is 
available. In particular, some packages may be sold for several 
machines or in both cassette and floppy-disk format; the prod¬ 
uct listed here is the version received by BYTE Publications. 

This is an ail-inclusive list that makes no comment on the 
quality or usefulness of the software listed. \X/e regret that we 
cannot review every software package we receive. Instead, 
this list is meant to be a monthly acknowledgment of these 
packages and the companies that sent them. All software re¬ 
ceived is considered to be on loan to BYTE and is returned to 
the manufacturer after a set period of time. Companies send¬ 
ing software packages should be sure to include the list price 
of the packages and [where appropriate) the alternate forms 
in which they are available. 
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January 1984 


January 

Courses from Q. E. D. Infor¬ 
mation Sciences, various 
sites throughout the U.S. 
Scheduled courses include 
"Cost-Benefit Analysis/' 
"Leadership: Managing and 
Influencing People/' and 
"Designing Systems Con¬ 
trols" Address inquiries to 
Q. E. D, Information Sci¬ 
ences Inc., Q. E- D, Plaza, 
POB 181, Wellesley, MA 
02181, (800) 3434848; in Mas¬ 
sachusetts, (617) 237-5656. 

January-Febmary 

Fundamentals of Finance 
and Accounting Using a Mi¬ 
crocomputer, various sites 
throughout the US. This 
three-day seminar is spon¬ 
sored by the Data Processing 
Institute of the New York 
University School of Con¬ 
tinuing Education. It will 
cover microcomputer appli¬ 
cations for effective decision 
making and controlling busi¬ 
ness requirements. Previous 
computer knowledge is not 
required. The fee for the 
course is $695. For specific 
dates and locations, contact 
the NYU School of Continu¬ 
ing Education Seminar Cen¬ 
ter, 575 Madison Ave., New 
York, NY 10022, (212) 

748-5094. 

January-April 

Courses in C Language and 

Unix, various sites through¬ 
out the U.S. Three five-day 
courses are offered: "C Pro¬ 
gramming Workshop" "Ad¬ 
vanced C Topics Seminar" 
and "Unix Workshop." Bor 
complete details, contact Joan 
Hall, Plum Hall Inc., 1 
Spruce Ave., Cardiff, NJ 
08232, (609) 927-3770. 

January-August 

Conferences and Expositions 
from the Society of Manu¬ 
facturing Engineers, various 


sites throughout the U.S. and 
around the world. More than 
25 conferences and exposi¬ 
tions are scheduled. For a 
calendar, contact the Public 
Relations Department, Soci¬ 
ety of Manufacturing Engi¬ 
neers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-0777. 

January 10-12 

Mainframe Seismic and 
Rem ote Sensing A pplica- 
tions of Optical Storage, 

\Afestin Oaks Hotel, Houston, 
TX. This conference will em¬ 
phasize the uses of optical 
storage in oil exploration, 
geophys ica 1, at m o sphe ric, 
and oceanographic-sensing 
industries, where massive 
amounts of data must be col¬ 
lected, analyzed, and ar¬ 
chived. The fee is $695 for the 
first person from an organiza¬ 
tion and $595 for each addi¬ 
tional attendee. For details, 
contact Technology Opportu¬ 
nity Conference, POB 14817, 
San Francisco, CA 94114-0817, 
(415) 626-1133. 

January 14-15 

The Fourth Annual Com¬ 
puter Fair, Northland Mall, 
Sterling, IL. This event is 
sponsored by the Sauk Valley 
Computer Club. For details, 
contact Vinus Williams, Rt. 1, 
Milledgeville, IL 61051, (815) 
625-8585 days. 

January 16-17 

Data Communications for 
Personal Computers, Boston, 
MA. This seminar seeks to 
impart an understanding of 
the fundamentals of data 
communications, describe 
the possible applications 
available to computer users, 
and provide guidance in the 
selection and use of data 
communications hardware 
and software. Topics covered 
range from electronic mail to 
troubleshooting an installed 
system. The fee is $545, 
which includes all materials. 


Contact the Center for Ad¬ 
vanced Professional Educa¬ 
tion (CAPE), Suite 110, 1820 
East Garry St., Santa Ana, 
CA 92705, (714) 261-0240. 

January 16-17 

MOS Analog/Digital Inter¬ 
face Circuit Design for VLSI 
Systems, San Francisco Air¬ 
port Hilton Hotel, San Fran¬ 
cisco, CA. This short course 
will emphasize applicable 
design techniques for very 
large-scale integration sys¬ 
tems. Course notes are in¬ 
cluded in the $450 fee. For a 
brochure, contact Continuing 
Education in Engineering, 
University of California Ex¬ 
tension, 2223 Fulton St., 
Berkeley, CA 94720, (415) 
6424151. 

January 16-20 

The IEEE Instrumentation 
and Measurement Technol¬ 
ogy Conference and The 
Measurement Science Con¬ 
ference, Long Beach, CA. 
Both of these conferences ad¬ 
dress the theme "Automa¬ 
tion—Quality—Productivity." 
Tutorials, seminars, and 
workshops will cover such 
topics as "Design for Test¬ 
ability," "Solid State Trans¬ 
ducers" and "Testing Re¬ 
lating to VLSI Design." The 
first conference will empha¬ 
size automated testing and 
computer-aided instrumenta¬ 
tion, while the second fo¬ 
cuses on the latest develop¬ 
ments in metrology. The 
venue for both convocations 
is aboard the Queen Mary 
ocean liner. For more infor¬ 
mation, contact John C. 
Schulz, Ford Aerospace and 
Communications Corp., Ford 
Rd., POB A, Building 4, 
Room 28, Newport Beach, 
CA 92660, (714) 720-4787. 

January 17-19 

The Midwestern Telecommu¬ 
nications Showcase, Bartle 
Hall, Kansas City, MO. Tech¬ 
nical sessions and a large ex¬ 


hibition of products and ser¬ 
vices designed for the tele¬ 
communications industry are 
planned. For details, contact 
the United States Telecom¬ 
munications Suppliers Asso¬ 
ciation (USTSA) Exhibit Of¬ 
fice, 7076 Taft St., Holly¬ 
wood, FL 33024, (305) 
963-1485. 

January 1719 

Mini/Micro-Southeast and 
5outhcon/S4 High-Technol¬ 
ogy Electronics Exhibition 
and Convention, Orange 
County Convention/Civic 
Center, Orlando, FL. Mini/ 
Micro, designed for the ori¬ 
ginal equipment manufactur¬ 
ing community, explores pe¬ 
ripherals, processors, data 
communications, and soft¬ 
ware. A few of the topics to 
be addressed at Southcon/84 
are artificial intelligence, 
computer-aided design, and 
factory automation. For de¬ 
tails on these concurrent 
events, contact Electronic 
Conventions Inc., 8110 Air¬ 
port Blvd., Los Angeles, CA 
90045, (213) 772-2965. 

January 17-20 

Uniforum, Washington-Hil¬ 
ton, Washington, DC. This 
conference and exposition is 
designed for and by users of 
Unix-based systems. For de¬ 
tails, contact Mark Weber, 
Professional Exposition Man¬ 
agement Co. Inc., Suite 205, 
2400 East Devon Ave., Des 
Plaines, IL 60018, (800) 
323-5155; in Illinois, (312) 
299-3131. 

January 18-23 

Commtex International and 
NAVA/ICIA '84 Convention, 
Dallas Convention Center, 
Dallas, TX. Commtex, a com¬ 
munications and information 
technologies exposition, 
highlights the latest develop¬ 
ments in audio-visual, video, 
and microcomputer products 
for many communication 
needs. The concurrent con- 
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vention is sponsored by the 
National Audio Visual Asso¬ 
ciation/International Com- 
mimic ations Industries Asso¬ 
ciation (NAVA/1 CIA). For in¬ 
formation, contact Robert 
Milko, NAVA, 3150 Spring 
St., Fairfax, VA 22031, (703) 
273-7200. 

January 29 

Microtrends Update, Dallas, 
TX. This conference focuses 
on future trends in the micro¬ 
computer industry and on 
the needs in the educational 
software field. It's held in 
conjunction with the NAVA/ 
International Communica¬ 
tions Industries Association 
1984 Convention. For infor¬ 
mation, contact Kathy Eisen- 
rauch, NAVA/ICIA, 3150 
Spring St, Fairfax, VA 22031, 
(703) 273-7200. 

January 19-20 

Data Communications for 
Personal Computers, New 

Brunswick, NJ For details, 
see January 16-17. 

January 23-25 

Teaching Math with Micro¬ 
computers, Hacienda Resort 
Hotel, Las Vegas, NV. This 
seminar, sponsored by the 
National Council of Teachers 
of Mathematics (NCTM), is 
designed to inform educators 
in elementary, intermediate, 
and secondary schools about 
using microcomputers effec¬ 
tively in mathematics educa¬ 
tion, For details, contact 
NCTM Seminar Series, 1906 
Association Dr„ Reston, VA 
22091, (703) 620-9840, 

January 24-26 

Advanced Semiconductor 
Equipment Exposition (ASHE) 
and Technical Conference, 

Convention Center, San Jose, 
CA. Five sessions designed 
as a broad-based program 
cover the manufacturing 
aspects of the semiconductor 
industry. Bor details, contact 
Joyce Estill, Cartlidge & As¬ 
sociates Inc,, Suite 205, 4030 
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Moorpark Ave., San Jose, CA 
95117, (408) 554-6644. 

January 25-77 

The Business Telecommuni¬ 
cations Exposition, Stadium 
Club, Giants Stadium, East 
Rutherford, NJ. This commu¬ 
nications exposition is de¬ 
signed for business, industry, 
and trade. Topics of interest 
include facsimile, voice, 
video, and data communica¬ 
tions. Other topics to be 
covered are office automa¬ 
tion, word processing, and 
purchasing. Registration is 
required for admittance to 
the exposition. Contact 
Michael Houston, The Expo¬ 
sition Group Inc., 9128 Co¬ 
lumbia Ave., North Bergen, 
NJ 07047, (201) 662-1318. 

January 25-27 

Fundamentals of Digital 
Electronics: A Hands-on 
Workshop, Hilton Hotel, Los 
Angeles, CA. Technical man¬ 
agers and engineers will ex¬ 
plore the practical essentials 
of digital theory and applica¬ 
tions. This seminar is spon¬ 
sored by Electronics maga¬ 
zine, a McGraw-Hill publica¬ 
tion, In-house presentations 
can be arranged . Ibr a catalog 
outlining seminars, locations, 
and fees, contact Irene 
Parker, McGraw-Hill Semi¬ 
nar Center, Suite 603, 331 
Madison Ave., New York, NY 
10017, (212) 687-0243. 

January 26-27 

Computers in Construction, 

Las Vegas, NV. This seminar 
is designed to assist construc¬ 
tion contractors and con¬ 
struction management firms 
in acquiring computer sys¬ 
tems, The fee is $425 per 
registrant. More details are 
available from C1P Informa¬ 
tion Services Inc., 1105-F 
Spring St, Silver Spring, 
MD 20910, (301) 589-7933, 

January 26-27 

Software Business Opportu¬ 
nities in Japan, Monterey, 
CA. This seminar will cover 


the marketing of packaged 
software in Japan, software 
licensing, protecting software 
from competitors, methods 
of distribution, tax planning 
considerations, and sales 
techniques, American and 
Japanese computer, technol¬ 
ogy, trade, and legal experts 
will discuss strategies for 
penetrating the Japanese 
market. Registration informa¬ 
tion is available from the 
Technology Analysis Group 
Inc., Suite 101, 1424 16th St, 
NW, Washington, DC 20036, 
(202) 483-6642. 

January 27-29 

Resource '84, Shamrock Hil¬ 
ton Hotel, Houston, TX. This 
computer exposition is dedi¬ 
cated to users in the medical, 
dental, legal, and accounting 
professions who need to buy 
a new system or want to up¬ 
grade existing systems. Tele¬ 
communications information 
and software applicable to 
home and office uses will be 
displayed. Admission is free 
for physicians, dentists, at¬ 
torneys, and accountants; all 
others pay $2.50. Entrance to 
any or all of the seminars is 
$10. For details, contact Joyce 
Fadem, Professional Re¬ 
sources Inc., FOB 740433, 
Houston, TX 77274. 

January 30-31 

Data Communications for 
Personal Computers, Los 
Angeles, CA. For details, see 
January 16-17 

January 31-February 3 

The Sixth Annual Commu¬ 
nication Networks 1984 Con¬ 
ference and Exposition, 

Washington Convention 
Center, Wa sh i ngton, DC. 
Voice and telecommunica¬ 
tions, electronic mail, data 
processing, and communica¬ 
tions are a few of the prod¬ 
ucts and services to be dis¬ 
played at this event. Registra¬ 
tion information is available 
from Louise Myerow, FOB 
880, Framingham, MA 01701, 


(800) 225-4698; in Massachu¬ 
setts, (617) 879-0700. 


February 1984 


February-April 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.5. 
"Implementing Local Area 
Networks" and "Computer 
Network Design and Proto¬ 
cols" are two of the courses 
to be presented. For complete 
course information, contact 
Ruth Dordick, Integrated 
Computer Systems, 6305 
Arizona Place, FOB 45405, 
Los Angeles, CA 90045, (213) 
450-2060. 

February-Juty 

Reliability and Maintain¬ 
ability Engineering Insti¬ 
tutes and Short Courses, 

various sites throughout the 
U.S. A few of the programs 
to be offered are "Reliability 
Engineering, Testing, and 
Maintainability Engineering" 
and 'The Tenth Annual Re¬ 
liability Testing Institute." For 
a complete schedule, contact 
Dr, Dimitri Kececioglu, Col¬ 
lege of Engineering, Aero¬ 
space and Mechanical Engi¬ 
neering Department, Univer¬ 
sity of Arizona, Tucson, AZ 
85721, (602) 621-2495. 

February 1-2 

Data Communications for 
Personal Computers, San 
Jose, CA. For details, see 
January 16-17. 

February 2-4 

The Third Annual SCS Mul¬ 
ticonference, Bahia Hotel, 
Mission Bay, San Diego, CA. 
This conference, sponsored 
by the Society for Computer 
Simulation (SCS), is com¬ 
posed of four conferences: 
Modeling and Simulation on 
Microcomputers, Simulation 
in Health Care Delivery Sys¬ 
tems, Aerospace Simulation, 
and Simulation in Strongly 
Typed Languages, Ada, Pas¬ 
cal, Simula. For details, con- 










tact Gloria Rico, $CS, FOB 
2228, La Jolla, CA 92038, {619) 
459-3888. 

ftffrttdry 7-9 

Florida Agribusiness Com¬ 
puter Conference and Trade 
Show, Civic Center, Lake¬ 
land, FL, This conference 
will demonstrate how com¬ 
puters can be used as deci¬ 
sion-making tools for mana¬ 
gers in agribusiness. The 
sponsor of this second an¬ 
nual farm computer confer¬ 
ence is the University of 
Florida's Institute of Food and 
Agricultural Sciences (IFAS). 
For details, contact IFAS 
Director of Conferences, 1041 
McCarty Hall, University of 
Florida, Gainesville, FL 
32611, (904) 392-5930. 

February 7-10 

Florida Instructional Com¬ 
puting Conference, Orlando, 
FL, This conference is de¬ 
signed to provide kindergar¬ 


ten, elementary school, high 
school, and college and uni¬ 
versity instructors and ad¬ 
ministrators with the oppor¬ 
tunity to learn about admin¬ 
istrative and instructional 
computing. More than 85 
concurrent sessions, 120 ex¬ 
hibits, and preconference 
workshops will be offered. 
Full details are available from 
Educational Technology, 
Florida Department of Edu¬ 
cation, Knott Building, Talla¬ 
hassee, FL 32301, (904) 
487-3104. 

ftfrraan/ 13-16 

Kuwait Info '84, Internation¬ 
al Exhibition Center, Kuwait 
City, Kuwait. Exhibits in this 
third annual event will en¬ 
compass a broad range of in¬ 
formation businesses, includ¬ 
ing data and word process¬ 
ing, communications, office 
automation, micrographics, 
security systems, and en¬ 
vironmental control systems, i 


Information is available from 
Carol Purdey, Intermarket 
Network Corp., Suite 203, 
1110 Vermont Ave. NW, 
Washington, DC 20005, (202) 
822-9127. 

February 14-15 

The First Annual Automated 
Manufacturing Systems 
Conference: A Market As¬ 
sessment, Inn of Westchester, 
White Plains, NY. For infor¬ 
mation, contact Carol Sap- 
chin, Frost & Sullivan Inc., 
106 Fulton St., New York, NY 
10038, (212) 2334080. 

February 2 4-16 

The Twelfth Annual ACM 
Computer Science Confer¬ 
ence, Franklin Plaza Hotel, 
Philadelphia, PA. Papers, 
panel sessions, and abstracts 
will address the central 
themes of '"Factory of the 
Future," "Coping with Small 
Computers" and "Social and 
Ethical Implications of Com¬ 


puters " Exhibits will feature 
over 50 computer and in¬ 
structional materials. Par¬ 
ticulars are available from the 
Association for Computing 
Machinery, 1133 Avenue of 
the Americas, New York, NY 
10036, (212) 265-6300. 


February 20-22 

The 1984 Office Automation 
Conference (OAC '84), Con¬ 
vention Center, Los Angeles, 
CA. The theme of this con¬ 
ference is "Office Automa¬ 
tion and You." For the first 
time, an executive-only pro¬ 
gram will be offered. Further 
information is available from 
the American Federation of 
Information Processing Soci¬ 
eties Inc., 1899 Preston White 
Dr, Reston, VA 22091, (703) 
620-8926. For details on the 
Executive Program, contact 
John J. Connell, Office Tech¬ 
nology Research Group, FOB 
65, Pasadena, CA 91102. 



*ter,dard lor MU*WI Itv & dura- 
bllity. 10 CP$, tn-difBcilonal ft 
m proportion^ spacing. 10,1 2,16 
pitch. UKi lumdard typewvr li*r 
ribbon. 10V.” paper Parallel 
Intnrface. We-hrlvy prj rchassd * 
**&**“^ auanti-ry o< ^ 

lhkt pfmur and offering to (C C Q A 


Multi-Function 
Cards far 
I BM PC and XT 

New LOW Prices! 


Fjf-ao r leocfs.ao cw., ft union & 

tractor frad, parallel.Cilf 

FX-1K. 160 CP5,13-2 Col., friction 
ft tractor teed, paraftel .... Col! 
RX-80. MX-8af/T, MX 100. Call 


SuperDrive & SopetSpooll | 

Sin*(unction card vrttH 64K-384K. MM memory, Parana purr, SerJef port. 
Opliornl Gam* port. Clock'Calender. Super Drive & SupefSpoal Software. 

Memory inue lied On cnrd-- ^ tf £4* IS2K 25GK 320K 3WK 

with parallft,»rial para ft clock *227 *267 5317 5307 5417 5467 SS17 
abow ph u, Hama port -. S2fi2 S302 $362 £402 $462 $602 $SS2 


061 HAP Prowrit^lMCPS.SO caU 

graehlcs.,1 Ratal lei).-$Call 

1650 Prownter H. 120 CP5,136 col.. 
2K buffer. graphict,jpftraClel? .ftCall 


Amdih 310A, 12" briber. 720-dol. 
turn on IBM monochrome cart! 
Bi mull I-display cards only .$179 
□viuk AM121,12" umbo* MHFdat 
20 MH,. LIie $250. . . . 5140 
Tattan KA12N, 1 7" amber. flOO^ot. 

LIU $205.00. *160 

US I PI 3, 12'" ember, TjKXLdoi, 
20 Mhr. . .... *166 


• reep P campaci ■, LPflraiien .4 

■M.-li ll iMibM.l 


Super dot-matrm printer w/24-pin 
hi-rwolunon heed 102 CPE dfltt, 
1QO CPS leiter-quBlIty [paral Lei) $=»ll 


ML-B2A, 120 CPS, 00 col, pin ft 
friction fund, ferial ft parallel .$373 
ML43A, 126 CPS, 136 cel „ tractor 
ft friction feed, parallelAtrial 5629 
ML-84P, 200 CPS, 130 «|. p fration 
ft I rector feed. [p; ( r=iN*li . j(9M 

ML-92P. ISO CPS. B0 col, friction 
ft tractor feed, oral lei) . . .$*30 

ML 93P. 160 CPS. 136«l. i tr*eiOt_ 
A Ificl ion fesd. IparallaH. $S4a 


TTX-3000 
Smart Terminal 

Built-in text edit ft 
graphic capability. 


Cokmbia & Compaq 

Cali for price & de tails 


HALF HEIGHT DISK DRIVES 

for Apple t! end F/mUfin Ace 
Supar 5 [ALPS? 40- track, $$ . 5190 
Super 5 (Teacl 40 track, S$ . . $239 
Super 6 (Teacl double sided . $339 
Control card for SS drive. . $63 


Tandem TM-100-1 SSDD 1B0K .$159 
Tandem TM.100-Z, DSDD 32DK *225 
Tendon Haff-Helgbi,DSDD 370'$219 
TEAC USB Half lit. D$DD 320K $225 
Control Data Full MtDO 320K * 
CftJMC half height DSDD320IC .5229 
Panasonic half fil . □$□[} 3?0K , $1B9 


Roland DXY-000 Plotter 

B-pon intallBBont X*Y plotter. High 
speed IBOmmFBec. IflM-PC compati¬ 
ble. 1 T'x17 rr paper size. Duel speed 
switch. Both.parallel ft serial interface. 

tntre $795 


PRICE, SERVICE, INTEGRITY 


BROTHER HR-1A 


STAR GEMINI 


BROTHER HR 25 


RGB COLOR * 


SOFTWARE FOR IBM PC 


EPSON 


SILVER REED 


C. ITOH F 10 


SixPakPlu? Cards 


* GREEN SCREEN** 


DYNAX OX 15 


MegoPlus II Cards 


+ * * AMBER SCREEN * + 


RITE MAN 


I/O Plus 11 Cards 


DAISY WRITER 2000 


IQUADRAM 


OKIDATA 


5'A DISK DRIVES 


EASTERN ENTERPRISES, INC. £ 

Mdss .Mftxhiinfjimiitj 5 iiil'C 1969 L 

2937 S. VAIL AVE., LOS ANGELES, CALtF. 90040 
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Event Queue 


February 20-23 

Arabian Productivity Ad¬ 
vancement Using Computers/ 
Graphics, APAC '84, Inter¬ 
Continental Hotel, Riyadh, 
Saudi Arabia, This is the first 
international conference and 
exposition on computer 
graphics to be held in Saudi 
Arabia * Industry and govern¬ 
ment representatives from 
Middle Eastern and Western 
nations wifi attend. For infor¬ 
mation, contact APAC '84 
Conference Director, World 
Computer Graphics Associa¬ 
tion Inc., Suite 399, 2033 M 
St. NW, Washington, DC 
20036, (202) 775-9556* 

February 21-23 

Softcon, Superdome, New 
Orleans, LA* This interna¬ 
tional software conference 
and trade fair is designed for 
retailers, independent sales 
organizations, consultants, 
government agencies, educa¬ 
tional institutions, and pro¬ 
fessional software develop¬ 
ers. Registration is $15. For in¬ 
formation, contact Northeast 
Expositions, 822 Boylston St., 
Chestnut Hill, MA 02167, 
(800) 841-7000; in Massachu¬ 
setts, (617) 739-2000. 

February 22-28 

Imprinta 84, Fairgrounds, 
Dusseldorf, West Germany 
This international congress 
and exhibition will feature 
techniques and services in 
print communication and its 
alternatives. For details, con¬ 
tact Dusseldorf Trade Shows, 
500 Fifth Ave*, New York, NY 
10110, (212) 840-7744. 

February 23-24 

Computers in Construction, 

Orlando, FL* For details, see 
January 26 - 27 . 

February 23-26 

Technology, Entertainment, 
Design Communications 
Conference, Conference 
Center, Monterey, CA. Audio 
and visual presentations 
documenting technological 
advances and their usage in 


communications processes 
will be presented at this con¬ 
ference. Registration fees are 
$475. Contact Judi Skaisky, 
T. E. D* Communications 
Conference, 635 Westboume 
Dr*, Los Angeles, CA 90069, 
(213) 854-6307. 

February 27-March 2 

MIC AD '84, Paris, France, 
An exhibition associated with 
the MICAD biennial confer¬ 
ence will be held for the first 
time* This event also marks 
the tenth anniversary of 
MIC ADO, the French Com¬ 
puter Graphics Association. 
MICAD will provide an op¬ 
portunity for manufacturers 
of computer graphics hard¬ 
ware and software to make 
contact with the rapidly 
growing French computer- 
graphics market. For infor¬ 
mation, contact Caby Smith, 
World Computer Graphics 
Association Inc*, Suite 399, 
2033 M St* NW, Washington, 
DC 20036, (202) 775-9556* In 
Europe, contact MICADO, 
ZIRST, Chemin de Pre Carre, 
38240 Meylan, France; tel: 
(76) 90-31-90; Telex: 980 882 F. 

February 27-March 2 

Welcome to the World of Per¬ 
sonal Computing, Fort Lau¬ 
derdale, FL. This workshop 
serves as a comprehensive 
introduction to the uses of 
microcomputer technology 
in business, industry, and 
government. Six modules, 
ranging from user produc¬ 
tivity to software reliability, 
are on the agenda* For fur¬ 
ther information, contact 
Keston Associates, 11317 Old 
Club Rd., Rockville, MD 
20852, (301) 8817666, 

February 28-29 

The Twelfth Annual Mid¬ 
west Digital Equipment Ex¬ 
hibit and Seminar, Thunder- 
bird Motel, Minneapolis, 
MN. More than 100 manufac¬ 
turers of computer terminals, 
data communications equip¬ 
ment, peripherals, data-ac- 
quisition systems, and digital 


test instruments will display 
their products. Admission to 
both the exhibits and semi¬ 
nars is free of chaige* For 
more details, contact Coun¬ 
tryman Associates Co*, 1821 
University Ave., St. Paul, 
MN 55104, (612) 645-9151* 

February 28-March 1 
The Annual Computer Fair 
of the Computer Society of 
Bermuda, Princess Hotel, 
Southampton, Bermuda. 
The theme for this event is 
"Bermuda—The International 
Offshore Software Mart*" 
Seminars, demonstrations, 
presentations, and vendor 
exhibits wifi highlight this 
show. For full details, contact 
James H. Young Jr., Com¬ 
puter Society of Bermuda, 
POB 1479, Hamilton 5, Ber¬ 
muda, (809) 295-7111. 

February 28-March 2 

The Air Force Conference on 
Technology in Training and 
Education, School of Health 
Care Sciences, Sheppard Air 
Force Base, TX. This confer¬ 
ence will explore technology 
in aerospace applications, 
technical training, and edu¬ 
cation with emphasis on cur¬ 
rent developments in the 
Department of Defense. Top¬ 
ics of discussion include 
computer-generated simula¬ 
tions and training aids and 
innovative uses of interactive 
video disks. For information, 
contact Captain Jim Camp¬ 
bell, SHCS/USAF/MSSA, 
SAFB Wichita Falls, TX 76311, 
(817) 851-6461. 


March 1984 


Mdrcb 3-9 

Computers in Construction, 

San Diego, CA* For details, 
see January 26-27, 

March 8-10 

The Role of the Microcom¬ 
puter in Education IV, Ar¬ 
lington Park Hilton, Arling¬ 
ton Heights, IL. Tn-depth 


seminars and sessions cover¬ 
ing a wide range of educa¬ 
tional topics make up this 
conference* Further informa¬ 
tion is available from Rick 
Nelson, Micro-Ideas, 1335 
North Waukegan Rd., Glen¬ 
view, IL 60025, (312) 998-5065. 

March 12-14 

Auditing and Controlling 
Microcomputers, Houston, 
TX. This seminar reviews the 
technology behind micro¬ 
computers and shows how 
they can be used by an audi¬ 
tor for practice management 
or as a tool in an audit en¬ 
gagement. For a course out¬ 
line, contact Miriam Hoyt, 
MIS Training Institute Inc., 4 
Brewster Rd., Framingham, 
MA 01701, (617) 879-7999. 

March 12-15 

Interface '84, Convention 
Center, Las Vegas, NV, For 
details on this twelfth annual 
data communications/infor¬ 
mat ion-processing confer¬ 
ence and exposition, contact 
the Interface Group Inc., 300 
First Ave*, Needham, MA 
02194, (800) 325-3330; in Mas¬ 
sachusetts, (617) 449-6600, 

March 13-15 

Micro/SET 84: Microcom¬ 
puter Expo for Scientific, 
Engineering, and Technol¬ 
ogy, Engineering Society of 
Detroit, MI. Papers empha¬ 
sizing microcomputer appli¬ 
cations in research, design, 
engineering, and manufac¬ 
turing will be presented* 
Complementing the confer¬ 
ence program will be dis¬ 
plays of scientific, engineer¬ 
ing, and technical microcom¬ 
puter hardware and soft¬ 
ware. For more information, 
write to the Conference Man¬ 
ager, Engineering Society of 
D etroit, 100 Farns wo r th, 
Detroit, MI 48202. 

March 13-15 

Optical Storage of Docu¬ 
ments and Images, Biltmore 
Hotel, Los Angeles, CA. Top¬ 
ics to be covered are read- 
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write and read-only storage 
of analog and digital informa¬ 
tion including office docu¬ 
ments, engineering draw¬ 
ings, and parts catalogs* The 
fee is $695 for the first person 
from an organization and 
$595 for each additional at¬ 
tendee. For more informa¬ 
tion, contact Technology Op¬ 
portunity Conference, POB 
14817, San Francisco, CA 
94114-0817, (415) 6264133. 

March 13-22 

Saud (computer '84—'The 
Business Computer Show, 

al-Dhiafa Exhibition Centre, 
Riyadh, Saudi Arabia. For in¬ 
formation, contact Philip Jen- 
kinson, Saudicomputer '84, 
Overseas Exhibition Services 
Ltd., 11 Manchester Square, 
London W1M SAB, England; 
tel: 01-486 1951; Telex: 24591 
Montex G* 

March 19-22 

Automated Manufacturing 
Conference and Exhibition 
(AM84), Textile Hall, Green¬ 
ville, SC. The latest auto¬ 
mated manufacturing tech¬ 
nologies will be the focus of 
this combination exhibition 
and seminar. Representatives 
from more than 200 firms are 
expected* Complete details 
about the conference can be 
obtained from th e AM84 
Registration Control Center, 
POB 5616, Station B, Green¬ 
ville, SC 29606, (803) 242-3170, 
ext. 260. Details about the ex¬ 
hibition are available from 
AM84, POB 5823, Greenville, 
SC 29606, (803) 233-2562. 

March 19-22 

The Eighth Annual Federal 
Office Systems Expo (FOSE 
"84), Convention Center, 
Washington, DC. The theme 
for this year's expo is the 
"Realities of Integration: 
Technologies, Applications, 
Human Resources" More 
than 60 conference sessions 
and 1200 exhibits are 
planned. Address inquiries 
to Jacqueline Voigt, National 
Trade Productions, 9418 An¬ 


napolis Rd., Lanham, MD 
20706, (800) 638-8510; in 
Maryland, (301) 459-8383. 

March 22-23 

Computers in Construction, 

New York, NY. For details, 
see January 26“27. 

March 26-28 

The Seventh International 
Conference on Software En¬ 
gineering, Orlando, FL. This 
conference seeks to evaluate 
what has been learned from 
the past and to provide direc¬ 
tions for future investigations 
in software engineering. Its 
theme is "Fifteen Years of 
Software Engineering: Re¬ 
sults and Futures*" A soft¬ 
ware tools fair will be held 
concurrently. Contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 

March 26-30 

The Sixth NC Industrial 
Automation and Robot Con¬ 
ference and Exhibition, 
Milan Fair, Milan, Italy. Con¬ 
trols for automated material 
handling, variable mission 
manufacturing systems, and 
quality control will be fea¬ 
tured* A concurrent confer¬ 
ence consisting of 20 sessions 
will be presented. For more 
information, contact the So¬ 
ciety of Mechanical Engi¬ 
neers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(3D) 271-0023* 

March 28-30 

The Sixth Annual Computer 
Graphics Conference, Doral 
Hotel On-the-Ocean, Miami 
Beach, FL. The theme for this 
conference is "Forecasts and 
Assessments." Further details 
are available from Carol Sap- 
chin, Frost & Sullivan Inc., 
106 Fulton St., New York, NY 
10038, (212) 233-1080* 

March 30-31 

Third Annual Conference on 
Communication Technol¬ 
ogy, Joseph Stokes Auditori¬ 
um, Children's Hospital of 


Philadelphia, PA. This pro¬ 
gram presents advances in 
technology and treatment al¬ 
ternatives for physically han¬ 
dicapped and speech im¬ 
paired persons. Speakers, 
equipment demonstrations, 
and workshops are planned. 
The two-day registration fee 
is $95, which includes all 
course materials. If your reg¬ 
istration request is post¬ 
marked before March 10, the 
fee is reduced by $10. Group 
rates are offered. For full par¬ 
ticulars, contact Joan Bruno, 
Children's Seashore House, 
4100 Atlantic Ave,, POB 4111, 


Atlantic City, NJ 08404, (609) 
345-5191, ext. 278* 

March 30-Aprit 1 

The NY Personal Computer 
Show, Exposition Rotunda, 
Madison Square Garden, 
New York City. Formerly 
called the Eighty^Apple/PC 
Computer Show, this event 
will feature products and ser¬ 
vices for all small computer 
systems. More than 240 ex¬ 
hibitors are expected. Com¬ 
plete show details can be ob¬ 
tain ed from the Kengore 
Corp*, POB 13, Franklin Park, 
NJ 08823, (201) 297-2526. ■ 


in order to gain optimal coverage of your organization's com¬ 
puter conferences* seminars, workshops, courses, etc*, notice 
should reach our office at least three months in advance of the 
date of the event* Entries should be sent to: Event Queue, 
BYTE Publications, POB 372, Hancock, NH 03449, Each month 
we publish the current contents of the queue for the month of 
the cover date and the two following calendar months. Thus a 
given event may appear as many as three times in this section 
rf it is sent to us far enough in advance. 


WHY PAY 
TAIL ? 


SANYO MONITORS 
DH-2112 GREEN 12” 

DH-2212 AMBER 12" 

DH-8112 GREEN 12" 

DK-8212 AMBER 12" 

DHC6500 8GB 13" 

AVM-196 RGB 19" 

AVM-255 RGB 25" 

PANASONIC 

TR-120HIP GR. 12" 

TR-120KDP AKB. 12" 

CT-160 COL/BW 10" 

DTD-1000G RGB 10" 

DTD-1300G RGB 13" 

EX-PI090 PRINTER 
KX-P1160 PRINTER 
VP-6801A PLOTTER 

TERMS: COO - FREIGHT COLLECT - CHARGE CARD 
CUSTOMERS ADD 4$ - $1 PHONE CALL REBATE H/OHDER. 


* 89 
*107 
1168 
$178 
$3W 
*626 
1787 


*168 
$185 
$208 
$325 
$349 
*399 
$1199 
$1399 


ZENITH 

Z-29 TERMINAL $676 
ZVH-123 GREEN 12" $ 88 
ZVH-122 AMBER 12" $113 

SUE KICROMCS PRINTERS 

GEMINI 10X $275 

GEMINI 15X $428 

ZOOM ►POEMS FOR APPLE 

NETW0RKER $115 

NETHASTER $ 69 

NETWORK/NETMA5TER $149 

SILVER REED PRINTERS 
500P/500S $432/$467 

550P/550S $648/$675 

CALL FOR $ AKDEK, NEC... 


(301 ) 662-1317 

COMPUTER 
WHOLESALERS 
of FREDERICK 

A DIVISION OF TESCO CORP. 

1030 W. Patrick Street Frederick, MD 21701 
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Books Received 


Apple II BASIC-Quick 
Reference Guide , Gilbert Held, 
New York: John Wiley & 
Sons, 1983; 1 page, 15.5 by 
30 cm, fold-out card, ISBN 0- 
471-87039-0, $2,95. 

Atari BASIC—Quick Refer¬ 
ence Guide, Gilbert Held, 
New York: John Wiley & 
Sons, 1983; 1 page, 15.5 by 
30 cm, fold-out card, ISBN 0- 
471-87041-2, $2.95. 

Catching up with the Com¬ 
puter Revolution , Lynn ML 
Salerno, ed. New York: John 
Wiley & Sons, 1983; 544 
pages, 17 by 24 cm, hard¬ 
cover, ISBN 0-471-87594-5, 
$22.95. 

The Compleat Computer , 2nd 
ed. Dennie and Cynthia Van 
TasseL Chicago, IL: Science 
Research Associates, 1983; 
282 pages, 30.5 by 22.5 cm, 
softcover, ISBN 0-574- 
21415-1, $14.95, 

Computer Images, State of the 
Art , Joseph Deken. New 
York: Stewart, Tabori & 
Chang Publishers Inc., 1983; 
200 pages, 24,8 by 24.8 cm, 
softcover, ISBN 0-941434- 
40-0, $16.95. 

Data and File Management 
for the IBM Personal Computer, 
John P. Grillo and J. D. 


Robertson. Dubuque, IA: 
Wm. C Brown Company 
Publishers, 1983; 208 pages, 
21.3 by 28 cm, spiral-bound, 
ISBN 0-697-09987-3, $16.95. 

Database Design, 2nd ed. 
Gio Wiederhold. New York: 
McGraw-Hill, 1983; 767 
pages, hardcover, ISBN 0-07- 
070132-6, $32. 

Designing With Program¬ 
mable Array Logic, 2nd ed. 
The Technical Staff of 
Monolithic Memories Inc, 
N ew York: McG raw-H ill, 
1983; 690 pages, 19.5 by 24.5 
cm, hardcover, ISBN 0-07- 
042723-2, $32,95. 

Electronic Instrumentation 
and Measurements, David A. 
Bell, Reston, VA: Reston Pub¬ 
lishing Co., 1983; 544 pages, 
18.5 by 24 cm, hardcover, 
ISBN 0-8359-1669-3, $25.95. 

Fifty 1K/2K Games for the 
ZX-81 and Timex Sinclair 1000 , 
Alastair Gourlay, James 
Walsh, and Paul Holmes. 
Reston, VA: Reston Publish¬ 
ing Co,, 1982; 112 pages, 15,8 
by 23.5 cm, hardcover, ISBN 
0-8359-1979-X, $10.95. 

54 Visicalc Models, Robert 
H, Flash Berkeley, CA: 
Osbome/McGraw-Hill, 1983; 
288 pages, 21 by 27.5 cm, soft- 


cover, ISBN 0-33134-100-2, 
$12.95. 

Free to Teach , Achieving Equ i¬ 
ty and Excellence in Schools, Joe 
Nathan. New York: Pilgrim 
Press, 1983; 201 pages, 16 by 
25 cm, hardcover, ISBN 0- 
8298-06574, $14.95. 

IBM PC BASIC-Quick Ref¬ 
erence Guide , Gilbert Held. 
New York: John Wiley & 
Sons, 1983; 1 page, 15.5 by 30 
cm, fold-out card, ISBN 0- 
471-87042-0, $2.95. 

Image Sequence Processing 
and Dynamic Scene Analysis , 
T. S. Huang, ed. New York: 
Springer-\ferlag Inc., 1983; 
760 pages, 17 by 25 cm, hard¬ 
cover, ISBN 0-38741997-3, 
$59.20. 

Interfacing to Microproces¬ 
sors , J. C. Cluley. New York: 
McGraw-Hill, 1983; 168 
pages, 16 by 24 cm, hard¬ 
cover, ISBN 0-07-011409-9, 
$24.50. 

Intermediate-Level Apple II 
Handbook, David L. Heiser- 
man. Indianapolis, IN: 
Howard W. Sams & Co., 
1983; 328 pages, 15.3 by 23 
cm, spiral-bound, ISBN 0- 
672-21889-5, $16.95. 

International Microcomputer 
Dictionary , Berkeley, CA: 


Sybex, 1981; 142 pages, 10,5 
by 16,5 cm, softcover, ISBN 0- 
89588-067-9, $3.95. 

The Intimate Machine, Close 
Encounters with Computers and 
Robots, Neil Frude, New York: 
New American Library, 1983; 
256 pages, 14.5 by 22.5 cm, 
hardcover, ISBN 0-453-00450- 
4, $15.50. 

Introduction to Graphics for 
the IBM Personal Computer, 
John P. Grillo and J. D. 
Robertson, Dubuque, IA: 
Wm. C. Brown Company 
Publishers, 1983; 144 pages, 
21,3 by 28 cm, spiral-bound, 
ISBN 0-697-09989-X, $15.95. 

M6805 HMOS M146805 
CMOS Family, 2nd ed. 
Motorola. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 272 
pages, 17.5 by 23.5 cm, soft- 
cover, ISBN 0-13-541375-3, 
$17.95. 

Machine & Assembly Lan¬ 
guage Programming, David C. 
Alexander. Blue Ridge Sum¬ 
mit, PA: Tab Books, 1982; 210 
pages, 13 by 21 cm, softcover, 
ISBN 0-8306-1389-7, $9.95. 

Managing the Data-Base En¬ 
vironment , James Martin. 
Englewood Cliffs, NJ: Pren¬ 
tice-Hall, 1983; 784 pages, 19 
by 24 cm. hardcover, ISBN 0- 


Profect your computer 
from high voltage power surge 


^SlRGEIFimBl 

NOW AVAILABLE IN 10 SOCKETS 



□ CHECK □ AMERICAN EXPRESS □ CARTE BLANCHE 
□□□□□□□□□□□□□□□□ 


EXPIHATION DATE_ 

NAME_ 

ADDRESS_ 

crrv__, STATE _ZIP_ 

mail to Computronix Corporation 

BOX 1425 

MELVILLE, N.Y- 11747 


BASIC* Features 

A powerful extension of Applesoft BA SIC foe engineers. scien- 
Itsti and XtudwiS- Some uf the BASIC* features am: 

* BUILT-IN COMPLEX ARITHMETIC 

fie places Applesoft integer vanabtei with com pics wriables far 
budldn Complex arithmetic capabilities. 

* BtltLPlN COMPLEX FUNCTIONS 

Useful functions far complex arithmetic like CSQRT. CEXH 
CABS and CLOG art wtiihbif. Several complex/real and 
real,'complex Junctions are standard. 

* POWERFUL EXTENDED HIRES COMMANDS 
Atea oriented byte graphic capo ft Hit tes for p rxet manipulation, 
image irntg/dfleation, mter-icrvCn and in tm-screen image transla¬ 
tion, and screen/memary data movement. Commands for scfetn 
switching and displayi. and clearing screens to different 
background colors. 

* PROGRAMMABLE CHARACTER ACTS 

instead of rfte standard text screen, ht-res iCTOffiJ can be used 
for upper/iower cases and/or mixed graphic modes. Program¬ 
mable character sets for foreign language alphabets, variable 
fonts and animation applications, 

* VARIABLE PITCH SCREEN PRINTING 

Variable pilch printing capabilities permit printing 40 la 70 
characters per line. 

Several application programs (UkeFET, EQUATION SOLVER} 
arc contained tn the BASIC* diskette to iliiatme the powerful 
features of the language, 

Retiutrn APPLE 11/11 Plus with a ISK memory card or A PPLE 
HE and One disk drive. 

Price: S60 ■+ L2 shipping and handling * 6% tax for Califor¬ 
nia residents. j# accept checks. Visa or Mailer Card, 

Contact S*S* Reddu Softesmyihe Software, 
1000 W. MacArthur ft49, 

Santa Ana, CA 9270? 

Phone: 714-540-1644 or 714-660 0167 



FOR GREATER SAVINGS 
NEC 6200 

Portable Computer 

SAVE 25% 

OUR PRICE $ 599.25 


OKIDATA 92A SAVE 40% 

SSS&E $ 419.40 

All orders shipped immediately. Add 3% 
for shipping & insurance (Foreign orders 
add 10%). Add 4% for VISA/MC/ Ameri¬ 
can Express. 

NEVADA COMPUTER 

(702) 451-9275 

Box 50030, Henderson NV 89015 



Circle 493 on Inquiry card. 


Circle 494 on Inquiry card. 


Circle 495 on Enquiry card. 






















13-550582-8, $49.95. 

Messner's Introduction to the 
Computer, Fred D'Ignazio. 
New York: Simon & 
Schuster, 1983; 288 pages, 
14.5 by 21.5 cm, hardcover, 
ISBN 0-671-422677, $10.29. 

Microcomputer Interfacing, 
Harold S. Stone. Reading, 
MA: Addison-Wesley 1983; 
400 pages, 16.5 by 24 cm, 
hardcover, ISBN 0-201-07403- 
6, $32.95. 

Microelectronics and Office 
Jobs, Diane Werneke. Wash¬ 
ington, DC: International 
Labor Office, 1983; 108 pages, 
16 by 24 cm, softcover, ISBN 
92-2-103278-7, $10. 

Modem Methods for COBOL 
Programmers, John R. Pugh 
and Doug H, Bell. Engle¬ 
wood Cliffs, N]: Prentice- 
Hall, 1983; 224 pages, 16 by 
24 cm, hardcover, ISBN 0-13- 
595215-8, $1795, 

Photovoltaics, Robert G. 
Seippel. Reston, VA: Reston 
Publishing Co., 1983; 256 
pages, 18 by 24 cm, hard¬ 
cover, ISBN 0-8359-5538-9, 
$22,95. 

Practical Digital Design Us¬ 
ing ICs, 2nd ed. Joseph D. 
Greenfield. New York: John 
Wiley & Sons, 1983; 736 
pages, 16.5 by 24,5 cm, hard¬ 
cover, ISBN 0-471-05791-6, 
$26.95. 


Programming in Pascal, C 
William Gear, Chicago, IL: 
Science Research Associates, 
1983; 256 pages, 18.5 by 23.5 
cm, softcover, ISBN 0-574- 
21360-0, $14.95. 

Programming the IBM Per¬ 
sonal Computer: Fortran 77, 
Robert Rouse and Thomas 
Bugnitz. New York: Holt, 
Rinehart and Winston, 1983; 
256 pages, 17,5 by 23.3 cm, 
softcover, ISBN 0-03-062042- 
2, $35.95. 

Programming Your Atari 
Computer, Mark Thompson. 
Blue Ridge Summit, PA: Tab 
Books, 1983; 280 pages, 13 by 
21 cm, softcover, ISBN 0- 
8306-1453-2, $10.95. 

Software Engineering for 
Small Computers, R, B. Coats. 
Reston, VA: Reston Publish¬ 
ing Co., 1982; 256 pages, 18 
by 24 cm, hardcover, ISBN 0- 
8359-7026-4, $24.95. 

Strategies for Natural Lan¬ 
guage Processing, Wendy G. 
Lehnert and Martin H. 
Ringle, eds. Hillsdale, NJ: 
Lawrence Erlbaum Associ¬ 
ates Inc,, 1983; 560 pages, 16 
by 23.5 cm, hardcover, ISBN 
0-89859-191-0, $49.95. 

A Structured Approach to 
Fortran , J. Winston Crawley 
and Charles E. Miller. Res- 
ton, VA: Reston Publishing 
Co., 1983; 766 pages, 19 by 24 


cm, hardcover, ISBN 0-8359- 
7092-2, $16.95, 

Techniques of BASIC for the 
IBM Personal Computer, John 
P. Grillo and J. D, Robertson. 
Dubuque, IA; Wm. C Brown 
Company Publishers, 1983; 
270 pages, 21.3 by 28 cm, 
spiral-bound, ISBN 0-697- 
08276-8, $18.95. 

Useful BASIC Programs for 
the IBM PC, Stanley R. Trost. 
Berkeley, CA: Sybex, 1983; 
192 pages, 14 by 21 cm, soft- 
cover, ISBN 0-89588-111-X, 
$8,95. 

User's Guide with Applica¬ 
tions for the IBM Personal Com¬ 
puter, John P. Grillo and J. D. 
Robertson. Dubuque, IA: 
Wm. C. Brown Company 
Publishers, 1983; 272 pages, 
21.3 by 28 cm, spiral-bound, 
ISBN 0-697-09985-7, $17.95. 

Using and Troubleshooting 
the MC68000, James W. Cof- 
fron, Reston, VA: Reston 
Publishing Co., 1983; 224 
pages, 15.5 by. 23.5 cm, hard¬ 
cover, ISBN 0-8359-8158^4, 
$21.95, 

VisiCalc Advanced Version, 
Worksheets for Business, Van 
Wolverton. San Jose, CA: 
Visicorp, 1983; 256 pages, 19 
by 23 cm, softcover, ISBN 0- 
912213-00-0, $18.95. 

VisiCalc for Science and Engi¬ 
neering, Stanley R. Trost and 


Charles Pomernacki. Berke¬ 
ley, CA: Sybex, 1983; 224 
pages, 17.7 by 22.8 cm, soft- 
cover, ISBN 0-89588-096-2, 
$13.95. 

What Can I Do With My 
Timex/Sinclair WOO? Lots!, 
Roger Valentine. New York: 
John Wiley & Sons, 1983; 164 
pages, 17 by 25,5 cm, soft- 
cover, ISBN 0-471-88730-7, 
$9.95. 

Z80 Applications, James W. 
Coffron. Berkeley, CA: 
Sybex, 1983; 320 pages, 17.5 
by 22.5 cm, softcover, ISBN 0- 
89588-094-6, $14.95.1 


This is a list of books 
received at BYTE Purifica¬ 
tions during this past 
month. Although the list 
is not meant to be exhaus¬ 
tive, its purpose is to ac¬ 
quaint BYTE readers with 
recently published titles in 
computer science and re¬ 
lated fiefds. We regret 
that we cannot review or 
comment on ail the books 
we receive; instead, this 
fist is meant to be a 
monthly acknowledgment 
of these books and the 
publishers who sent them. 


Extended Processing SI00 Boards 


BURNER I/O 

The BURNER I/O is a lull feature multifunc¬ 
tion S10Q/1EEE-696 board. It has a complete 
EPROM programmer, 2 Serial ports, parallel 
output port, parallel input port and memory 
management Programs 2704 thru 2764, 
2508, 2516 and TMS2716 EPROMS. Menu 
driver disk based software supplied in 4K EPROM that Is easily loaded on your 
disk. Zero insertion force programming socket. Totally I/O mapped. Serial peris 
are independent and support hardware handshaking. Baud rates from 50-19,200. 
Serial parts are software programmable. Seperate parallel input and output ports 
with full handshaking plus 4 direct sense bits. Memory management controls the 
S-100 address lines A16-A23. 

The board is offered in various configurations. In all versions it is fully assembled 
and tested 

Option A: Complete board with programmer, I/O and memory 
management, S354,95 
Option B: Programmer only, $219.95 
Option C: I/O only (28 + P), $219.95 
Option D: Options B and C. $329,95 
Option E; Memory management only, $109.95 
Memory management may be added to Options B and C for $25.00 


POWER I/O 

The POWER I/O is a high performance slave 
computer that is a complete system includ¬ 
ing all hardware, software and documenta¬ 
tion. It is guaranteed to operate properly with 
a ny S-100/IEEE-696 system, The POWER I/O 
sets a new standard in flexibility, ease of 
integration, expandability and performance. It is designed with the future In mind 
All I/O and memory may be doubled with the addition of our POWER I/O add-on. 
Memory can be quadrupled when the 256k rams are available. The standard soft¬ 
ware supports 6 serial ports, 2 parallel ports and 512K of ram. 

The basic board consists of a 4MHz Z80A, 64K DRAM, 3 serial (8251 A) I/O ports, 
baud rates to 19,200. Hardware, ETX, ACK and X-on/X-off handshaking, 1 parallel 
port, timer, 6 programmable delays, high speed parallel I/O to host, complete 
POWER I/O software in 4K EPROM (expandable to 8KL On board software is de¬ 
signed for maximum flexibility and ease pf use, Supports user written programs. 
Complete documentation including source code, schematics and many software 
interface examples. 

The POWER I/O add-on has 3 additional serial ports, 1 parallel port and 
64K DRAM. 

POWER I/O: $375,00 3 SERIAL 1 PARALLEL ADD-ON: $195.00 

64K RAM ADD-ON: $175.O0 RAM AND I/O ADD-ON: $295.00 




Extended Processing 3861 Woodcreek Lane ■ San Jose, California, 951 17 ■ (408) 249-8248 


Circle 158 on inquiry card. 


January 1984 © BYTE Publications Inc. 477 













Clubs and Newsletters 


Exchanges via 
Newsletter 

Electronics Projects is a 
newsletter for the exchange 
of projects, technical articles, 
software, computer applica¬ 
tions, programming tips, and 
money-making opportuni¬ 
ties. All members of the Elec¬ 
tronics Projects Club can re¬ 
ceive free advertising and are 
encouraged to submit articles 
in any electronics area* A $15 
membership fee includes a 
subscription to eight issues of 
Electronics Projects. For infor¬ 
mation, send a self-ad- 
dressed, stamped envelope 
to Kamenar Enterprises, POB 
136, Hatboro, PA 19040. 


Unfgroup of 
Manhattan 

Unigroup is a nonprofit 
organization for users of the 
Unix operating system and 
its related products that 
meets in the New York 
metropolitan area* Meetings 
are held every two months 
and feature speakers who are 
prominent in the Unix field. 
Membership is $25 a year 
and includes a subscription 
to the newsletter Unigroup 
Journal Non members must 
pay $10 to attend meetings, 
which are open to all inter¬ 
ested people. Address appli¬ 
cations and inquiries to Uni- 
group of New York Inc., 
GPO Box 1931, New York, 
NY 10116. 


New Englanders 
Organize for 
Osbornes 

The \fermont—New Hamp¬ 
shire Osborne Users Group 
(VNHOG) meets once a 
month at the Universalist 
Church in Woodstock, Ver¬ 
mont. Osborne users and 
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other interested people are 
welcome to attend meetings. 
Topics include database-man¬ 
agement programs. Super- 
calc spreadsheets. Word- 
star-Mailmerge word pro¬ 
cessing, and more. For de¬ 
tails, contact VNHOG, RFD 
1, Box 20A, Killington, VT 
03751, or call Solveig Overby 
at (802) 422-3667. 


Monthly Review 
for the 64 

The 64 Review is a monthly 
newsletter for users of the 
Commodore 64 personal 
computer. Features of the 
newsletter are a question- 
and-answer column, pro¬ 
grams, a technical column, 
information on graphics and 
sound, and more. Annual 
subscriptions are $11.95* 
Sample issues cost $2.50. For 
further information, write to 
The 64 Review, FOB 322, 
Livermore, CA 94550. 


IBM PC Users 
Meet In Fresno 

The Fresno IBM PC Users 
Club meets monthly in 
Fresno, California, to discuss 
intricacies of the PC* The 
club's newsletter announces 
the times and locations of 
future meetings, contains a 
trade column, and informs 
users of the IBM PC about 
events of interest. For further 
details, contact R. Betan¬ 
court, Fresno IBM PC Users 
Club, 6750 North Woodrow 
Ave., Fresno, CA 93710, 


TWbune 
for CP/M Users 

The CP/M Houston Users 
Group, an active group in 
Houston, Texas, produces a 
newsletter called the CP/M 


Houston Tribune. The group 
seeks to educate its members 
about communications, pub¬ 
lic-domain software, and 
video microbroadcasting of 
software* Other interests in¬ 
clude expanding the uses of 
CP/M-based systems regard¬ 
less of brands and sharing ac¬ 
tivities with other user 
groups* For details on meet¬ 
ings and fees, contact Thom¬ 
as McCormick, CP/M Hous¬ 
ton Users Group, Box 570473, 
Houston, TX 77257-0473, or 
call (713) 975-6061. 


Computer Cost 
Estimating 

Micapp Inc* (Microcom¬ 
puter Assisted Process Plan¬ 
ning) produces the Micapp 
Newsletter bimonthly for 
people in the metal-working 
industry who use microcom¬ 
puters to perform engineer¬ 
ing tasks. Listings for applica¬ 
tions such as cost estimating 
and process planning for 
turning, drilling, milling, 
boring, and grinding are in¬ 
cluded. Subscriptions cost 
$37.50 a year in the U.S. and 
$47.50 in Canada and abroad* 
For details, contact Micapp 
Inc., 16956 230th Ave*, Big 
Rapids, MI 49307, or call (616) 
796-6637. 


For the Alpha Micro 

The Southern California 
Alpha Micro Users Society 
(SC/AMUS) meets on the 
second Sunday of every 
month (except holidays) from 
1 to 3 p.m. at the Fullerton 
Savings and Loan, 12860 
Euclid in Garden Grove, 
California. Membership dues 
are $22 the first year and $12 
thereafter for annual renewal 
of the newsletter* Nonmem¬ 
bers can receive the newslet¬ 
ter for $6 a year; back issues 
are available. For informa¬ 


tion, contact Bob Alex, 17632 
Fiesta Way, Santa Ana, CA 
92705, or caU (714) 669-0360. 


Comprehensive 
Tandy Group 

The Tandy Business Users 
Group (T-BUG) meets on the 
third Wednesday of every 
month in the Chicago metro¬ 
politan area to discuss appli¬ 
cations for the TRS-80 
Models H, 12, 16, and 16B. A 
newsletter, TBUG, is pro¬ 
duced and is included with 
the $25 annual membership* 
It contains information on 
past and future meetings, 
software reviews, and a con¬ 
sultant's column* For details, 
contact Carlos Hidalgo, 311 
Longview Rd,, Waukegan, IL 
60087, or call (312) 623-9661. 


Central Jersey Users 

The Central Jersey IBM/PC 
Users (CJPC) is a group de¬ 
signed for users to exchange 
information about the IBM 
PC. For information, contact 
Howard Dean, CJPC, POB 
828Q, Red Bank, NJ 07701, 
(201) 842-5800. 


TS User Newsletter 

75 User is a monthly news¬ 
letter for users of the Timex/ 
Sinclair microcomputer and 
its products. It includes hard¬ 
ware, software, and book re¬ 
views, editorials, and other 
columns for improved appli¬ 
cations* Annual subscrip¬ 
tions are $16*95 for 12 issues; 
$25 outside the U.S* and 
Canada. 75 User is available 
from Yagsee, POB 155, Vicks¬ 
burg, MI 49097. 


Osborne Group 
in Philadelphia 

The Philadelphia Regional 
Osborne Group (PHROG) 

































meets monthly in the Lans- 
dale area outside Philadel¬ 
phia to serve those interested 
in increasing the scope of 
their Osborne-related en¬ 
deavors. A newsletter is 
planned. For details, contact 
Joe Gervase, PHROG, Box 
340, Lamplighter Plaza, 
Kulpsville, PA 19443, or call 
(215) 362-1888. 


Meet in Miami 

The Miami PC User Group 
meets bimonthly to share ex¬ 
periences and knowledge in 
the current and future uses 
of the IBM PC at home and 
at the office. Members can 
access a private bulletin 
board service and a software 
library. Annual dues are $20. 
For details, contact Eddy 
Cue, Miami PC User Group, 
6925 Southwest 16 St,, 
Miami, FL 33155, or call (305) 
262-1891. 


Westchester Apples 

The Westchester Apple 
Users Club meets at 8 p.m. 
on the third Wednesday of 


each month to discuss topics 
of interest to owners of Apple 
computers. The meetings are 
open to the public. A fee to 
cover the cost of club mail¬ 
ings is $11 for adults and $5 
for students. For further in¬ 
formation, contact Linda Hal- 
pern, 330 High Point Dr., 
Hartsdale, NY 10530, (914) 
428-5242. 


Engineering 
Working Group 

Educators interested in 
using microcomputers for 
engineering purposes are in¬ 
vited to join a nationwide 
group and receive a quarter¬ 
ly newsletter. For further in¬ 
formation, write Marilyn 
Henry, Microcomputer Engi¬ 
neering Working Group, 
George Washington Univer¬ 
sity (SEAS), Washington, DC 
20052. 


Kaypro Club for 
People In Queens 

The Peoples Computer (of 
Queens) Kay pro Club unites 
users and promotes useful 
information about the Kay- 


pro II, An $8 membership fee 
automatically enters mem¬ 
bers into a national database, 
and entitles them to receive 
a quarterly newsletter. The 
Piece of Kay he National Newslet¬ 
ter could become a monthly 
newsletter with enough in¬ 
put. For further details, con¬ 
tact Steve Bender, Peoples 
Computer (of Queens) Kay- 
pro Club, Box 28360, Queens 
Village, NY 11428, 


Telecommunicate 
the News 

Plumb is a newsletter that 
includes information about 
electronic bulletin board sys¬ 
tems and related communi¬ 
cations systems for all types 
of computers. Stories include 
news and features about soft¬ 
ware downloaded, message 
systems, merchandise boards, 
and more. For details on cur¬ 


rent subscription prices, con¬ 
tact Plumb , Box 300, Harrods 
Creek, KY 40027. 


Schools Take Note 

CHIME , the newsletter of 
the Clearinghouse of Infor¬ 
mation on Microcomputers 
in Education, is produced by 
the College of Education of 
Oklahoma State University. It 
contains software reviews 
written by teachers about 
educational programs for lan¬ 
guages, sciences, mathemat¬ 
ics, statistics, and more, A 
one-year subscription is $15; 
additional subscriptions 
delivered to the same ad¬ 
dress are available for $10 a 
year. For details, contact 
CH/AfE, College of Educa¬ 
tion, Oklahoma State Uni¬ 
versity, 108 Gundersen, Still¬ 
water, OK 74048, or call (405) 
624-6254. ■ 


If you would like BYTE readers to know about your dub or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters. BYTE Publications. POB 
372, Hancock, IMH 03449, Overseas groups are encouraged to 
participate. Please allow at least three months for your 
announcement to appear. 


a message to our subscribers 

From time to time we make the BYTE subscriber list available to other companies who wish to send our sub¬ 
scribers material about their products. We take great care to screen these companies, choosing only those 
who are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing list, and look forward to finding informa¬ 
tion of interest to them in the mail. Used are our subscribers' names and addresses only (no other informa¬ 
tion we may have is ever given). 

While we believe the distribution of this information is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to receive such promotional literature. Should you wish to 
restrict the use of your name, simply send your request to the following address. 

BYTE Publications Inc 
Attn: Circulation Department 
70 Main St 
Peterborough NIH 
03458 
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What's New? 


SOFTWARE 



Time Manager Eyes 
Expenditures 


Time Manager is just one 
of eight programs in Travel¬ 
ing Software's Business 
Manager Series for Radio 
Shack Model 100 and NEC 
PC-8201 computers. This 
program records time ex¬ 
penditures for projects, 
clients, and. if desired, by in¬ 
dividual work activity. 
Hours worked can be 
logged as either billable or 
nonbillable with optional 
standard billing rates gener¬ 
ated for work activities. 
Flexible reporting of sum¬ 
mary information can be 
displayed on screen or 
printed out in either 40- or 


A graphics creation and 
animation package for the 
Apple II or III has been in¬ 
troduced by Accent Soft¬ 
ware. TGS: The Graphic 
Solution combines text and 
graphics in a manner that’s 
similar to cinematic anima¬ 
tion techniques. This pro¬ 
gram provides simple key¬ 
board commands that you 


80-column formats. 

Time Manager costs 
S59.95, which includes a 
tutorial notebook and 
audiocassette tutorial. The 
other programs in the 
Business Manager Series 
cover appointments, ex¬ 
penses. sales, projects, 
taxes, and accountant 
books. A communications 
program is also available. 
For more information, call 
or write Traveling Software 
Inc., 11050 Fifth Ave. NE. 
Seattle, WA 98125, (206) 
367-8090. 

Circle 550 on inquiry card. 


wield to build bit-mapped 
shapes, which are used to 
create interactive graphics 
presentations. TGS lets you 
mingle text and graphics on 
screen using its resident 
character set or your own 
fonts. Special graphics com¬ 
mands can be created with 
macroinstructions that 
enable execution of several 


graphics tasks with a single 
keystroke. Multiple object 
and background, variable 
speed animation, dual low- 
and high-resolution opera¬ 
tion, single-keystroke edit¬ 
ing. and hidden line anima¬ 
tion are provided. 

TGS is fully compatible 
with graphics programs 
that permit saving high- 
resolution screens as stan¬ 
dard Apple ll DOS 3.3 files. 
Its hardware requirements 
are 48K bytes of RAM, Ap¬ 
plesoft in ROM, one disk 
drive, and a monitor. The 
list price is S 149.95. A 
manual, backup disk, and 
demonstration applications 
are supplied. A demonstra¬ 
tion disk is available for $10 
directly from Accent Soft¬ 
ware Inc., 3750 Wright PI.. 
Palo Alto. CA 94306, |4I5) 
856-6505. 

Circle 552 on inquiry card. 


Program Knocks 
Spreadsheets on 
Their Side 

Sideways lets you print all 
the columns of your spread¬ 
sheet. all at one time, on 
one continuous page. This 
program, developed by 
Funk Software, causes your 
hard copy to print out side¬ 
ways and is compatible 
with such spreadsheets as 
Lotus 1-2-3. Visicalc, Multi¬ 
plan, and Supercalc. Stan¬ 
dard printing features in¬ 
clude a choice of type sizes 
ranging from compressed 
to large, a double-strike 
mode, unlimited printing 
width, and adjustable char¬ 
acter spacing, line spacing, 
margins, and print dimen¬ 
sions. Sideways accepts or¬ 
dinary ASCII textfiles 


Graphics Package 
Announced by 
Accent 


created by spreadsheets, 
word processors, and 
editors. 

Sideways works with the 
IBM Personal Computer. It 
supports such printers as 
the Epson MX-80/100 and 
FX-80/100, IBM Graphics 
Printer, Okidata’s Microline 
series. C.ltoh Prowriter, and 
Integral Data Systems' 
Prism. 460, and 560. The 
suggested retail price is S60. 
For more information, con¬ 
tact Funk Software Inc., 
POB 1290, Cambridge. MA 
02238. (617) 497-6339. 
Circle 558 on inquiry card. 


Executive Expense 

Account Manager 

Adaptive Software's Ex¬ 
pense Account Manager is 
purported to be the first 
microcomputer software 
package designed specifi¬ 
cally to organize and track 
travel and entertainment 
expenses for company ex¬ 
ecutives and professionals. 
Salient features include 
easy expense entry and 
corrections, reminders of 
expenses that are often 
overlooked, prompting for 
specific information re¬ 
quired by the IRS. and 
budget projections. Ex¬ 
pense subtotals can be 
organized by client or proj¬ 
ect, and a table of fre¬ 
quently traveled trips is 
maintained, which allows 
easy and consistent report¬ 
ing of automobile mileage. 
Expense Account Manager 
automatically reconciles 
travel advances and tracks 
reimbursements. For ad 
hoc reporting of expense 
data, an interface to 
Visicalc is provided. Addi- 
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What's New? 


tional features include the 
ability to print out pocket 
recording sheets for record¬ 
ing expenses as they are in¬ 
curred and the ability to 
change expense items, 
budget lines, and subtotal 
definitions without pro¬ 
gramming. 

The Expense Account 
Manager runs on 48K-byte 
Apple II Plus and lie com¬ 
puters. It requires a disk 
drive and a printer. The 
suggested retail price is 
$150. Contact Adaptive 
Software, 1868 Cavell 
Ave., Highland Park, IL 
60035, (312) 831-4420. 
Circle 556 on inquiry card. 


PC Chess Program 

The Sfinks PC Chess pro¬ 
gram is designed for both 
beginners and experts. Pro¬ 
gram highlights include a 
problem mode, infinite 
levels of play, a dual chess 
clock, a save and restore 
function, multiple move 
take backs, move sugges¬ 
tions, and algebraic nota¬ 
tion. Sfinks also has op¬ 
tional printout and audio 
signal capabilities. All 
United States Chess Feder¬ 
ation rules, such as cas¬ 
tling, en passant, and 
underpromotion, are ob¬ 
served. Monochrome and 
color graphics are sup¬ 
ported. 

The Sfinks PC Chess pro¬ 
gram runs on 64K-byte IBM 
Personal Computers. It's 
available on floppy disk for 
$49.95 plus $2 shipping, 
from William Fink, Suite 
24-B, 1105 North Main St., 
Gainesville, FL 3260?, 
(904) 377-4847. 

Circle 564 on inquiry card. 


Multiple Applications 

on Screen at Once 

Jack2 for the IBM Per¬ 
sonal Computer lets you do 
word processing, spread- 
sheeting, charting, and 
database-management 
tasks on screen simulta¬ 
neously without windows. 
One feature of Jack2 auto¬ 
matically changes the cor¬ 
responding values in text or 
a bar graph when you alter 
a number in a spreadsheet. 
All screen data, such as a 
spreadsheet with explana¬ 
tory text and a bar chart, 
can be printed out on a 
single page in the same 
manner as it appears on 
screen. Multiple columns of 
text can be displayed on the 
same page. Since word¬ 
wrap occurs within in¬ 
dividual columns, text can 
be entered or deleted in any 
of the columns without af¬ 
fecting the layout of the 
other columns. Pages can 
be as large as 25/2 inches 
wide, and horizontal scroll 
is automatic. 

Jack2 spreadsheets can 
handle 1000 columns and 
rows, each of which can 
have as many as 255 
values. Numeric values can 
be stored with up to 24 
digits of precision. Addi¬ 
tionally, Jack2 offers user- 
selectable automatic or 
manual recalculation, user- 
definable column widths, 
and right justify, left justify, 
or center entries. Other 
features include a two-line 
command area on top of 
the screen, a help line that 
explains what a command 
does, user-defined database 
and record formats, char¬ 
ting and printing functions, 
and the ability to hide a 
scratchpad and confidential 
information in text. Fields 


can be deleted, added, or 
contracted, and three-level 
ascending, descending, 
alphabetic, and numeric 
sorts are permitted. 

Two utility programs, a 
report generator and a data 
transfer program, are offered 
as options. Jack2 costs 
$495. Contact Business 
Solutions Inc., 60 East Main 
St., Kings Park, NY 11754, 
(516) 269-1120. 

Circle 562 on inquiry card. 


Accounting 
Programs for HP 150 

BPI Systems announced 
the availability of a family of 
accounting packages for 
Hewlett-Packard's HP 150 
personal computer. The 
packages are General Ac¬ 
counting, Personal Ac¬ 
counting, Accounts Pay¬ 
able, Accounts Receivable, 
Payroll, Job Cost, and In¬ 
ventory Control, Each 
package can be used alone 
or integrated with other BPI 
software. The programs 
come on 3 Vi-Inch floppy 
disks and are supplied with 
documentation tailored for 
the HP 150, Each package 
retails for $425 and is mar¬ 
keted through existing 
Hewlett-Packard outlets. 

BPI Systems also pro¬ 
duces software for such 
computers as the Apple, 
Commodore 8032, IBM 
Personal Computer. NEC 
PC 8000, Sanyo MBC 
series, Texas Instruments 
Professional Computer, and 
CP/M-based systems. Com¬ 
plete details are available 
from BPI Systems Inc., 3423 
Guadalupe, Austin, TX 
78705, (512) 454-7191. 
Circle 561 on inquiry card. 


Prolog Interpreter 
Runs Under CP/M-80, 
MS-DOS 

Micro-Prolog 3 is an ex¬ 
tended Prolog interpreter 
for Z80-based machines 
running CP/M-80 and 
8088/8086-based ma¬ 
chines running MS-DOS. 
Prolog has enjoyed wide 
popularity abroad as a de¬ 
velopment language for in¬ 
telligent databases, expert 
systems, and artificial-intel¬ 
ligence applications. Al¬ 
though tailored for micro¬ 
computers, Micro-Prolog 3 
sacrifices none of the fea¬ 
tures of Prolog. Program- 
development aids such as 
interactive text and struc¬ 
ture editors, three trace util¬ 
ities, and user-definable er¬ 
ror trapping and recovery 
are standard. 

Micro-Prolog 3 features 
user-friendly syntax, tail 
recursive programs run in 
bounded memory, a gar¬ 
bage collector, and the abili¬ 
ty to wrap completed pro¬ 
grams as protected modules 
that can communicate with 
other programs by means 
of import/export name lists. 
More than 60 primitive rela¬ 
tions are provided, some of 
which include integer and 
floating-point arithmetic, 
two-way conversation bet¬ 
ween constant and charac¬ 
ter lists, and formatted 
record I/O for intelligent 
database applications. 
Among its new extensions 
are user-definable com¬ 
mands and the ability to 
add new primitive relations 
using an integral systems 
interface to machine-code 
programs. Micro-Prolog 3 
has an average speed of 
240 resolutions per second 
on a 4-MHz Z80 or 8088 
microprocessor. 
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On CP/M-80 systems, 
Micro-Prolog 3 requires 48K 
bytes of memory; MS-DOS 
systems need 128K bytes. A 
single license with docu¬ 
mentation is S275. Addi¬ 
tional computer licenses 
cost S75. For full details, 
contact Prolog Systems, 54 
Edgemont Rd.. Milford. CT 
06460, (203) 877-7988. 
Circle 563 on inquiry card. 


Interactive Sales Aid 

GINA is an interactive 
point-of-purchase sales aid 
designed to attract, inform, 
and entertain your cus¬ 
tomers. GINA (General In¬ 
formation and Analysis) is a 
self-paced, hands-on tutor¬ 
ial that acquaints customers 
with computer basics. It 
uses a simple question-and- 
answer format that helps to 
define and clarify 
customers' computer 
needs. After collecting data 
on your customers' needs. 
GINA presents them with a 
purchase proposal that is 
tailored to those needs. 

Two versions of the pro¬ 
gram are available, Standard 
GINA recommends generic 
systems, while GIN A + sug¬ 
gests specific brand names 
that can be geared to your 
inventory. It runs on the 
IBM Personal Computer 
and its compatibles. Either 
version can also be pur¬ 
chased in almost any CP/M 
format. GINA costs S295, 
and GINA+ is $495. For 
more information, contact 
System Vision Corp.. Suite 
207, 199 California Dr., 
Millbrae. CA 94030, (800) 
352-9999; in California, 
(415) 697-3861. 

Circle 559 on inquiry card. 
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SAT Study Program 
from Barron's 


Barron’s Computer Study 
Program for the SAT is 
tailored for high school 
students preparing to take 
the Scholastic Aptitude Test 
(SAT). This program purport¬ 
edly helps students pin¬ 
point academic strengths 
and weaknesses and pre¬ 
scribes a personalized study 
program. Four full-length, 
simulated SATs are provided, 
each featuring two modes 
of operation: Question and 
Test. 

For each problem in the 
Question mode, the com¬ 
puter supplies an explana¬ 
tion of the correct response, 
an explanation of wrong 
answers for verbal ques¬ 
tions, problem-solving 
strategies for mathematics 
questions, and a hint and a 
second chance to correct 
wrong answers. The Test 
mode provides uninter¬ 
rupted and timed test¬ 
taking. 

In addition, the program 
provides students with the 
number of questions 
answered correctly and in¬ 
correctly a scaled SAT score, 
and the percentage of cor¬ 


rect answers in 42 skill 
areas. Complementary 
workbooks address text, 
mathematics, and verbal 
skills. Sound effects and col¬ 
or are featured. 

The Computer Study Pro¬ 
gram for the SAT comprises 
three double-sided floppy 
disks, a users manual, and 
three study guides. Versions 
are available for IBM PC, 
Commodore 64, and Apple 
II, II Plus, and lie computers. 
The list price is $79.95. A 
teacher's disk is offered. For 
more details, contact Bar¬ 
ron's Educational Series 
Inc.. 113 Crossways Park Dr., 
W/bodbury NY 11797, (516) 
921-8750. 

Circle 555 on inquiry card. 


Utility Recovers Lost 
Files 

You can reconstruct files 
with bad sectors, recover 
files from disks with 
damaged directories, and 
restore erased files with the 
Disk Fix-Disk Editor and 
Recovery Utility from the 


Software Store. This utility 
automatically configures 
itself to floppy or hard disks 
and can display, edit, or 
copy any sector of a CP/M 
2.0 disk. Other features in¬ 
clude menus and on-screen 
editing in both hexadecimal 
and controlled ASCII. 

Disk Fix works on 8080-. 
8085-. or Z80-based com¬ 
puters with CP/M. It costs 
$150 and Is available in 
most 514- and 8-inch for¬ 
mats. For more information, 
contact the Software Store. 
706 Chippewa Square, 
Marquette, Ml 49855, (906) 
228-7622. 

Circle 553 on inquiry card. 


Casino Pac Runs on 
Commodore 64 

Advanced Microware 
recently introduced Casino 
Pac for the Commodore 
64. Casino Pac includes 
four gambling games: 
Blackjack, Poker, Keno, 
and Slot Machine. Each 
game is said to be an ac¬ 
curate simulation of the 
video gaming machines 
being used in Las Vegas, 
Reno, and Atlantic City. 
Casino Pac is available on 
tape or floppy disk for $39. 

64Tour, a grand tour of 
the features and capabili¬ 
ties of your Commodore, is 
also available from Ad¬ 
vanced Microware. It has 
demonstrations of all the 
64's graphics modes as 
well as music and sound 
effects. It costs $ 12. 

Both programs can be 
obtained from Advanced 
Microware, POB 6143, 
Santa Ana, CA 92706, 
(714) 554-6470. 

Circle 565 on inquiry card. 
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Action Games Set on 
a River and In Space 

Two games for the 
Commodore 64. River 
Chase and Galactic Battles, 
were recently released by 
Cyberia Inc. In River Chase, 
you must contend with 
enemy gunboats and 
perilous objects as you try 
to steer your boat safety 
home. Your fuel and ex¬ 
plosives are limited, but 
you can replenish them at 
supply depots along the 
way. River Chase features 
color graphics, music, and 
six levels of play. 

Galactic Battles is the 
saga of a space explorer 
ship that accidentally 
crosses into a new uni¬ 
verse inhabited by an array 
of aliens. This game gives 
you three different sce¬ 
narios to choose from. 
Graphics and sound effects 
heighten the action. 

Both games require joy¬ 
sticks. They are available 
on floppy disk or cassette 
for SI9.95 each. For fur¬ 
ther information, contact 
Cyberia Inc., POB 784. 
Ames, IA 50010, (800) 
247-3900; in Iowa, (800) 
262-2004. 

Circle 566 on inquiry card. 


Business Graphics 
Package Runs on 
Rainbow 

A business graphics 
package from the Redding 
Group, Graftalk runs on 
the DEC Rainbow 100. 
This device-independent 
software uses English com¬ 
mands interactively, runs 
commands from disk files, 
and uses customized or 
standard menus. It pro¬ 


duces exploded pie charts, 
scatter diagrams, line and 
combination plots, and 
stacked, percentage, 
clustered, and floating bar 
charts. A range of move, 
draw, and other graphics 
and text commands are at 
your disposal, and a mini¬ 
spreadsheet and a text 
editor are provided. 

Graftalk also supports 
the IBM PC and Zenith 
computers. Versions for 
NEC, Epson, and Victor 
computers will be available 
soon. For the DEC Rain¬ 
bow, Graftalk is priced at 
$450. For more details, 
contact the Redding Group 
Inc., 609 Main St., Ridge¬ 
field. CT 06877, (203) 
431-4661. 

Circle 567 on inquiry card. 


Law Office 
Organizer 

The Legal Assistant com¬ 
prises five programs de¬ 
signed to increase produc¬ 
tivity in the law office; In- 
corporating-by-Reference 
(IBR). Folio, Footnote, Gram- 
matik, and the Random 
House Proofreader. IBR can 
be used for compiling client 
letters, contracts, wills, and 
briefs. A database manager. 
Folio stores and retrieves 
client records, indexes of 
legal documents, pleadings 
and briefs, bibliographies, 
and article abstracts. Foot¬ 
note numbers and formats 
footnotes in Wbrdstar or 
Select files. Grammatik and 
the Random House Proof¬ 
reader will check your 
documents for correct 
grammar and spelling, re¬ 
spectively. In addition, the 
Proofreader will let you 


create your own dictionary 
of legal terms. 

These programs are avail¬ 
able in most popular micro¬ 
computer formats, includ¬ 
ing CP/M, MS-DOS, and 
PC-DOS. The Legal Assis¬ 
tant package is S349, For 
full details, contact Digital 
Marketing Corp., 2363 
Boulevard Circle, Walnut 
Creek, CA 94595, (415) 
947-1000. 

Circle 560 on inquiry card. 


Model IV CP/M Has 
Interchange Utility 

Montezuma Micro offers 
an implementation of 
Digital Research's CP/M 2.2 
for the Radio Shack TRS-80 
Model IV that has an Inter¬ 
change utility capable of 
reading, writing, and copy¬ 
ing more than 20 disk for¬ 
mats, including IBM, 
Kaypro. Osborne, and 
Xerox. A configuration pro¬ 
gram for 35-, 40-, 77-, and 
80-track single- or double¬ 
density drives is built in, as 
is a utility that can format 
more than 50 different flop¬ 
py disks. Additional features 
include full utilization of 
function keys, a 4-MHz 
clock speed, and ADM-3A 
emulation with reverse 
video. 

Montezuma Micro has 
compressed the system 
code for CP/M 2.2 so that 
it will occupy only the first 
two tracks of a floppy disk, 
which leaves 170K bytes for 
storage. It works with either 
64K- or 128K-byte Model 
IVs, Complete with utilities 
and a 300-page manual, 
this DOS costs $199.95. 
Contact Montezuma Micro, 
Redbird Airport Hanger #8, 


Dallas, TX 75232, (800) 
527-0347; in Texas, (800) 
442-1310, 

Circle 554 on inquiry card. 


A Fontastic Program 
for Printers 

You can enhance your 
dot-matrix printouts with 
diagrams, charts, and spe¬ 
cial graphics characters 
with a new program from 
IHS Systems. Fontastic lets 
you create and incorporate 
such diagrams as electrical 
schematics or bar charts as 
part of the text in a stan¬ 
dard PC-DOS file. A unique 
feature of this program is a 
full-screen font-creation util¬ 
ity that lets you change any 
standard Fontastic font, 
create new fonts, and add 
newly designed fonts to the 
resident library Word-pro¬ 
cessing forms control and 
proportional printing are 
among Fontastic's other 
features. 

Fontastic works with 
most popular word proces¬ 
sors, including Benchmark, 
Easywriter U, Peachtext, 
Volkswriter, and Wordstar. 
Printers such as the IBM 
Graphics, Epson MX/FX, 
C.ltoh Model 8510A, and 
Okidata Microline are sup¬ 
ported. The program is sup¬ 
plied on two floppy disks; 
one has utilities while the 
other has more than 20 
fonts to get you up and 
running. Fontastic runs on 
l28K-byte IBM Personal 
Computers. Address in¬ 
quiries to IHS Systems, Suite 
211, 4718 Meridian Ave., San 
Jose, CA 95118. (408) 
265-5503. 

Circle 551 on inquiry card. 
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C Compiler for IBM 

A full C language com¬ 
piler for the IBM Personal 
Computer is available from 
Sure-Wing Systems. A com¬ 
plete implementation of C 
as defined by Kernighan 
and Ritchie, Sure-Wing C 
has full floating-point math¬ 
ematics, a complete I/O 
library, and all standard C 
language structures, 
unions, and typedefs. With 
this two-pass compiler, as¬ 
sembled routines can be 
linked in and called from C 
routines. It produces OBJ 
files compatible with the 
PC-DOS linker. Program size 
can be up to 64K bytes of 
code and 64K bytes of data. 
The source code for the 
library functions is provided. 

Sure-Wing C runs on the 
IBM PC or PC XT with 128K 
bytes of memory and either 
PC-DOS 1.1 or 2.0. Two 
320K-byte floppy-disk drives 
or a combination of one 
floppy disk and a hard-disk 
unit are required. Suie-Wing 
C costs SIOO. Updates will 
be available for $10. A ver¬ 
sion for8087-based IBMs is 
being developed. The com¬ 
piler can be ordered from 
Sure-Wing Systems, POB 
20008, Oakland. CA 
94620. (415) 655-4773. 
Circle 557 on inquiry card. 


LISP System 
for TRS-80 

A fast machine-lan¬ 
guage LISP system for users 
of Radio Shack TRS-80 
Models l/lll and IV has been 
announced by Artificial In¬ 
telligence Technologies. 
This system offers standard 
LISP functions and is en¬ 
hanced with such features 
as visual display capability 
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with pixel graphics and 
cursor addressability, 
random-access disk I/O. 
character-oriented I/O 
capabilities, user-selectable 
prompt, automatic closing 
of s-expressions with left 
and right brackets, ab¬ 
breviated quoting, floating¬ 
point routines, and strings, 
files, and arrays as addi¬ 
tional data types. 

The LISP system comes 
with a manual containing 
an introduction to LISP fun¬ 
damentals and detailed 
coverage of the use of the 
LISP interpreter, structurally 
oriented editor, and the dif¬ 
ferentiator and algebraic 
simplifier. A poker player is 
provided. The system costs 
S 79.95. Full particulars are 
available from Artificial In¬ 
telligence Technologies, 
2121 Northeast 152 nd, 
Redmond, WA 98052, 
(206) 644-3068. 

Circle 568 on inquiry card. 


Genealogy Program 
Handles 30 
Generations 

Cyclone Software's 
Patriarch I is a comprehen¬ 
sive genealogy system ca¬ 
pable of tracking 30 
generations, ft offers three 
modes of relationships: that 
between two people, be¬ 
tween one person and all 
the descendants of an¬ 
other. and all those related 
in a specific way to one per¬ 
son. Up to 26 children can 
be entered per person. 
Patriarch I lets you print 
family trees and generate 
an unlimited number of 
reports with up to 60 print 
conditions sorted on any of 
five fields. This fully rela¬ 
tional database offers 50 


user-definable fields, menu- 
driven operation, the ability 
to handle six indexes 
simultaneously, and the 
capacity to store 2144 char¬ 
acters per record. 

Patriarch I is designed for 
48K-byte Apple II Plus and 
He computers equipped 
with a disk drive and run¬ 


ning under DOS 3.3. It 
costs SI95, which includes 
a manual with tutorials. For 
complete information and a 
sample printout, contact 
Cyclone Software, 3305 
Macomb St. NW, Washing¬ 
ton. DC 20008, (202) 
362-8740. 

Circle 569 on inquiry card. 


Communications 



Hayes Modem Bundled With Software 


Hayes Microcomputer 
Products has announced 
the availability of a modem 
and communications soft¬ 
ware package for Apple 
computers. The Micro¬ 
modem lie is a compact 
modem housed on a circuit 
board that slides into an 
Apple's expansion slot. It 
then connects directly to 
the telephone line, giving 
you the ability to commu¬ 
nicate with other com¬ 
puters and timesharing and 
information services. It sup¬ 
ports both Touch-Tone and 
rotary-pulse dialing and 
single- and multiline tele¬ 
phone connections. A built- 
in speaker lets you monitor 
calls as they are being 
made. Data rates are 110 
and 300 bps. Micromodem 
He is Bell 103-type compat¬ 
ible, and it's FCC approved. 

The Smarrcom I commu¬ 
nications software directs 
the Micromodem to place 
and answer calls and to 
send and receive files with 


any of three transfer pro¬ 
tocols. which are stop/start, 
send lines, and verification 
for error-free transfers be¬ 
tween Hayes's programs. 
Smartcom routes data to a 
printer, stores three tele¬ 
phone numbers, and has a 
comprehensive set of vari¬ 
able communications pa¬ 
rameters that are predefined 
for a common environ¬ 
ment. This program will 
also create, delete, and dis¬ 
play files and a directory. It 
can handle up to six disk 
drives, several printer cards, 
40- and 80-column dis¬ 
plays, and lowercase char¬ 
acters. 

The suggested retail price 
for this package is $329. 
Previous owners of the 
Micromodem II can obtain 
Smartcom for SI 19. Contact 
Hayes Microcomputer Prod¬ 
ucts Inc., 5923 Peachtree 
Industrial Blvd., Norcross, 
GA 30092, (404) 449-8791. 
Circle 572 on inquiry card. 















What's New? 



Customized Modem/ 
Software Packages 

Access 1-2-3 is a new 
family of customized data 
communications packages 
from Novation. The pre¬ 
miere system is designed for 
the IBM PC, IBM PC XT. 
Columbia Data Systems' 
Portable and Multi Personal 
Computers, the Corona 
Portable and Personal Com¬ 
puters, and the Compaq. Ac¬ 
cess 1-2-3 comprises Nova¬ 
tion's PC1200B modem, 
necessary cables and ac¬ 
cessories, and Multistuf's 
Crosstalk XVI software. Its 
suggested retail price is 
S595. 

The PC1200B is a smart 
modem featuring an exten¬ 
sive set of commands and 
responses that provide tele¬ 
phone line status. It has a 
built-in dialer with dial tone 
and busy detect, auto¬ 
answer, and audio moni¬ 
toring through the com¬ 
puter's speaker. The 
PC1200B operates at 300 or 
1200 bps, full duplex, and 
can perform an automatic 
self-test and receiver align¬ 
ment at power-on. It can be 
put into analog or digital 
loopback modes. The 
modem requires a single ex¬ 
pansion slot. 

Crosstalk XVI is an intel¬ 
ligent terminal and file- 



transfer program. It uses the 
PCI2008's features to ac¬ 
complish auto-dial, auto¬ 
matic log-on, auto-answer, 
and disk-to-disk data trans¬ 
fers. It stores as many as 40 
separate log-on passwords 
and IDs, which enables 
you to reach utilities or 
mainframes with a single 
keystroke. Stop bits, parity, 
data rates, and duplex oper¬ 
ations are under its control, 
and extensive error-check¬ 
ing and retransmission are 
included. It provides the 
means for sending captured 
data to a printer, buffer, or 
floppy disk. Crosstalk also 
displays the transmission 
time for each file. 

For additional informa¬ 
tion, contact Novation Inc., 
20409 Prairie 5t„ Chats- 
worth, CA 91311, (213) 
996-5060. 

Circle 576 on inquiry card. 


Software Links 
Incompatible 
Computers 

U.S. Digital's Copylink 
program provides the 
means for the high-speed 
transfer of text and program 
code between dissimilar 
computers and DOSes. 
Copylink also provides ac¬ 
cess to public database ser¬ 
vices, Telex and TWX capa¬ 
bilities, and emulation of 
both smart and dumb ter¬ 
minals. Its error-detection 
code supports binary file 
transfers, and its CP/M error 
recovery technique, with 
DOS extensions, prevents 
the loss of data by uninten¬ 
tional exiting from the pro¬ 
gram or by disk overflow 
during file transfers. An 
audible prompt signals an 
error condition. Standard 
features include the ability 
to receive more than one 
disk of data, modem data 
rates up to 1200 bps, single¬ 
keystroke operation of func¬ 
tions, auto-answer, auto- 
redial, automatic configura¬ 
tion of smart modems, full- 
and half-duplex transmis¬ 
sion, display of previous file 
transfers, display of control 
characters, transmitter con¬ 
trol for amateur radio trans¬ 
mission, a hard-copy op¬ 
tion, and such user-defined 
parameters as originate/ 
answer mode, parity num¬ 
ber of data and stop bits, 
and end-of-line sequence. 

Copylink supports local 
data and program transfers 
between computers using 
8- and 5 'A-inch floppy-disk 
formats and machines run¬ 
ning CP/M and MS-DOS. Its 
documentation includes a 
user's manual and The 
Complete Handbook of 
Personal Computer Com¬ 
munications. The sug¬ 


gested retail price is S99. 
User and dealer information 
is available from U.S. Digital 
Corp., 5899-D Southeast In¬ 
ternational Way Milwau¬ 
kee, OR 97222, [503) 
654-0668. 

Circle 573 on inquiry card. 



Secure Networks 
Safeguard 

Communications 

Complete computer net¬ 
works that are said to be 
virtually untappable are 
produced by Codenell 
Technology Corporation. 
The Codebeam line-of-sight 
optical communications 
system, the Codenet fiber¬ 
optic Ethernet local-area 
network, and the Codelink 
fiber-optic computer net¬ 
work transmit signals either 
through thin fiber-optic 
cables or by means of light 
beams. The Codenet-2020 
Transceiver is compatible 
with Ethernet interface 
equipment through a 15- 
pin transceiver cable. It 
works with the Codestar 
passive star coupler to 
create a fiber-optic Ethernet 
network. This system 
enables the computer net¬ 
work to be removed from 
telephone lines, improving 
security and reducing oper¬ 
ating costs. 

For interbuilding net¬ 
working, the Codebeam- 
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20 line-of-sight system can 
link networks without 
cables or telephone con¬ 
nections over distances of 
up to 2 kilometers. Large 
multisite computer net¬ 
works can be implemented 
with the combination of 
the Codenet. Codelink, and 
Codebeam. For technical 
specifications, possible con¬ 
figurations. and purchasing 
information, contact Code- 
nell Technology Corp., 
1086 North Broadway, 
Yonkers. NY 10701. (914) 
965-6300. 

Circle 570 on inquiry card. 
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Modem Can Transmit 
at 76,800 bps 

The IVS 76.8 limited- 
distance modem from 
Complexx Systems can 
send data I6,250feet|5000 
meters) on 22-gauge wire 
at 76.800 bps. and even 
greater distances can be 
achieved by transmitting at 
slower speeds or on heavier- 
gauge wire. The LVS has a 
front-cover thumbwheel 
that lets you select from 
eight synchronous speeds 
ranging from 2400 to 
76,800 bps and LED in¬ 
dicators for power, data 
transmit, data receive, car¬ 
rier detect, and testing. It 
can operate in point-to- 
point, multidrop polled, 
half-duplex two-wire, and 
full-duplex four-wire modes. 
The LVS is equipped with a 
Bell 43401-compatible 
switch. Additionally, the 
LVS is programmed to pro¬ 


vide local and remote 
loopback. 

Complexx Systems offers 
the LVS 76.8 with either an 
EIA RS-232C digital inter¬ 
face or with a V.35 inter¬ 
face. The retail price for the 
RS-232C model is S650, 


A user-installable local- 
area network. Percom Data 
Corporation's Percomnet in¬ 
terface for the IBM Personal 
Computer can link up to 
254 nodes per network. 
Called the PN-IBM, this net¬ 
work interface plugs into 
the host computer and 
then is linked to the net¬ 
work through a data cable 
interface. At the heart of 
the PN-IBM is Western 
Digital's WD2840 network 
control processor. The 
WD2840 is designed to 
handle major communica¬ 
tions tasks as they relate to 
the network token-access 
protocol, including network 
initialization, addressing, 
data transmission, ac¬ 
knowledgments, and diag¬ 
nostics. Global addressing 
and dynamically alterable 


and the V.35 version is 
$725. For more informa¬ 
tion, contact Complexx 
Systems Inc., 4930 Research 
Dr., Huntsville. AL 35805. 
(205) 830-4310. 

Circle 574 on inquiry card. 


station priority are supported. 
Other key features include 
NBS data encryption for 
data security, signal 
regeneration at each node 
in order to maintain high 
signal-to-noise ratios, and a 
built-in 64K-byte FIFO buf¬ 
fer to speed data transmis¬ 
sions. PN-IBM supports 
simultaneous voice and 
data transmissions and is 
available with MS-DOS-. 
CP/M-, or Unix-compatible 
software. 

Percomnet interface 
adapters will soon be an¬ 
nounced for S-100, Multi¬ 
bus, and STD bus com¬ 
puters. Technical specifica¬ 
tions are available from Per¬ 
com Data Corp., 11220 
Page Mill Rd„ Dallas, TX 
75243. (214) 340-5800. 
Circle 571 on inquiry card. 


Network Interface 
Unit for IBM and Tl 
Computers 

Ungermann-Bass has an¬ 
nounced an intelligent 
Ethernet-compatible net¬ 
work interface unit (NIU) 
that allows IBM PC and 
Texas Instruments Profes¬ 
sional Computers to share 
information and resources 
and integrate with large 
mainframes using IBM SNA 
protocols. 

An extension of the com¬ 
pany's Net/One general- 
purpose local-area network, 
the Net/One Personal Con¬ 
nection is based on the Per¬ 
sonal NIU, a plug-in board 
with on-board intelligence 
to handle all communica¬ 
tions. PCs configured with 
these NIUs can run any ap¬ 
plication programs under 
MS-DOS without modifica¬ 
tion. Applications can be 
shared across the network. 
Also featured are XNS pro¬ 
tocols, and support for 
Ethernet and thin coaxial 
cabling. Net/One uses SNA 
gateways that let users 
access mainframe-based 
application programs. (SNA 
gateways are computers 
running software that per¬ 
mits them to emulate IBM 
3274 controllers or 3278 
terminals and 3287 
printers.) 

The Personal NIU costs 
$850, which includes MS- 
DOS networking com¬ 
mands. Quantity discounts 
are available. Print and disk¬ 
sharing software packages 
on 514-inch floppy disks are 
$500 per server. For com¬ 
plete details, contact Unger¬ 
mann-Bass Inc., 2560 Mis¬ 
sion College Blvd., Santa 
Clara, CA 95050, (408) 
496-0111. 

Circle 575 on inquiry card. 
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On-line Brokerage 

C. D, Anderson & Com¬ 
pany a San Francisco-based 
brokerage house, has an¬ 
nounced that the Desk Top 
Broker financial service is on 
line. The Desk Top Broker 
lets you make transactions, 
maintain portfolios, see cur¬ 
rent stock prices, and check 
such data as change from 
previous close through your 
personal computer 24 
hours a day, seven days a 
week. A unique feature of 
this service is an electronic- 
maii facility that enables 
you to make requests, such 
as transferring securities be¬ 
tween cash and margin ac¬ 
counts, and notifies you 
that your orders have been 
carried out, A Stock Watch 
mode will track various 
aspects of up to 18 selected 
stocks, sound an alarm if a 
price changes, and alert 
you when a stock falls or 
rises above preset buy-and- 
sell limits. Additionally, you 
can maintain three separate 
portfolios, keep up-to-date 
tax records that reflect trade 
transactions, and attach 
conditions to buy orders. All 
the information stored in 
the Desk Top Broker can be 
transferred to a spreadsheet 
program for analysis and 
chart production. Double 
password security ensures 
data integrity. 

Users of the Desk Top 
Broker are billed with a one¬ 
time charge of S300, which 
includes required software 
and registration fees. On¬ 
line connection fees range 
from $0.40 per minute dur¬ 
ing business hours to SOTO 
per minute nighttime and 
weekends. Transaction 
charges are levied. Costs 
associated with the Desk 
Top Broker are said to be 


generally tax deductible. 
The system works with 
modem-equipped Apple 
and IBM Personal Com¬ 
puters, Inquire about its 
availability for other 
systems, Further details can 
be obtained from C. D. 
Anderson & Co., Suite 440, 
300 Montgomery St., San 
Francisco, CA 94104, (415) 
433-2120. 

Circle 577 on inquiry card. 


Low-cost Modem 
Uses Tl Chip 

The Micromint's ECM- 
103 build-it-yourself 300- 
bps modem is based on 
Texas Instruments' NMOS- 
technology TMS99532 FSK 
modem chip. The 
TMS99532 features all the 
necessary modulation, 
demodulation, and circuitry 
required for a full-duplex 
serial asynchronous com¬ 
munications (ink and elimi¬ 
nates many discrete com¬ 
ponents, reducing size and 
improving reliability. The 
ECM-103 is completely 
crystal-controlled and is 
suitable for acoustic or 
direct telephone-line con¬ 
nection through an FCC- 
registered data-access ar¬ 
rangement. Connection to 
data terminal equipment is 
ElA-standard RS-232C con¬ 
nector. No calibrations or 
adjustments are required, 
and it does not use external 
filtering or frequency set- 
point components. 

The ECM-103 comes 
complete with all com¬ 
ponents, a printed-circuit 
board, RS-232C and power 
connectors, and an 
assembly manual. It costs 
S60 and is available direct- 


Six-color Plotter 
Plots Graphs at 14 
IPS 


A fully automated six- 
pen plotter, the Sweet-P 
Model 600 Six-Shooter is 
produced by Enter Com¬ 
puter. Standard features in¬ 
clude a 14-ips plotting 
speed, 3g acceleration, 
RS-232C and parallel inter¬ 
faces, 19 character sets, self- 
test, and a 2K-byte buffer. Its 
six pens, housed in a 
rotating carousel, are auto¬ 
matically capped after use. 


Normally the Six-Shooter 
plots with fiber-tip pens, but 
when necessary it can use 
a ballpoint or, for CAD ap¬ 
plications, radiograph-type 
pens. It can draw on both 
8 / 2 - by 11-inch and II- by 
17-inch paper, and it can 
create overhead transparen¬ 
cies, Operating features in¬ 
clude pause and pen-selec¬ 
tion keys and bar, pie, and 
polygon fill. 



ly from the Micromint Inc., 
561 Willow Ave., 
Cedarhurst, NY 1I5I6, |5I6J 
374-6793; or (800j 
645-3479 [orders only). 
Circle 579 on inquiry card. 


Source Subscription 
Free with Modem 

Apple users will receive a 
permanent subscription to 
The Source database ser¬ 
vice free of charge with the 
purchase of the Networker 
modem from Zoom Tele¬ 
phonies. The Networker, a 


single-slot 300-bps modem, 
combines Apple communi¬ 
cations circuitry and 
modem functions on a 
single card with direct low- 
noise modular-telephone 
connections. It works with 
Apple II, II Plus, and lie com¬ 
puters. A floppy disk con¬ 
taining communications 
software is included in the 
Networker's $129 price tag. 
For the name of your near¬ 
est Networker dealer, con¬ 
tact Zoom Telephonies Inc., 
207 South St., Boston, MA 
02111, (617) 423-1072. 

Circle 578 on inquiry card. 


PRINTERS 
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The Six-Shooter senses 
whether it’s connected to a 
serial or parallel port and 
automatically switches 
from one to the other. In 
the serial mode, it can be 
used as a shared resource. 
You can place it between a 
computer and printer or 
between a terminal and 
printer and, operating in its 
eavesdrop mode, program it 
to perform only those tasks 
you want. All graphics soft¬ 
ware that supports the 
single-pen Sweet-P Model 
100 will work with the Six- 
Shooter. It operates with 
Enter Computer's SPGL 
graphics language and is 


compatible with Hewlett- 
Packard's HPGL graphics 
language. It works with 
Apple and IBM computers, 
their compatibles, and 
CP/M-based systems. 

Buffer expansion of up to 
8 K bytes and a choice of 
pens in 12 colors are op¬ 
tions. The retail price for the 
Sweet-P Model 600 Six- 
Shooter is S1095, including 
pens, paper, and operating 
manual. For more details, 
contact Enter Computer 
Inc., 6867 Nancy Ridge Dr., 
San Diego. CA 92121, (619) 
450-0601. 

Circle 580 on inquiry card. 


Printer Mechanism 


Targeted 

An 80-column printing 
mechanism targeted at the 
OEM and system-integra¬ 
tor market has been an¬ 
nounced by Hi-G Printers 
Corporation. The Model 
9/80 ME printer mechan¬ 
ism features independent 
horizontal- and vertical-axis 
control for accurate dot 
placement in multipass 
printing and graphics out¬ 
put. Using a standard 9- by 
7 -dot array and off-the- 
shelf ribbons, the 9/80 ME 
will print at speeds as high 
as 200 cps. The unit has 
front, bottom, and rear 
paper entrances and top 
and bottom exits. It has 
provisions for internal roll 
paper and for mounting a 
sheet feeder for 8!A- by 
11 -inch cut paper or en¬ 
velopes. The 9/80 ME ac¬ 
cepts externally housed, 
fan-folded, sprocket-driven 
paper and can handle stan¬ 
dard paper stock, carbon 
or carbonless forms, and 


at OEMs 

gummed or pressure-sensi¬ 
tive labels. It's furnished 
with a nine-wire printhead 
and a standard tractor 
drive. Its physical specifica¬ 
tions are 5% inches high by 
20 % inches wide by 16/ 4 
inches deep, it weighs 17 
pounds. All critical compo¬ 
nents, such as the print- 
head, ribbon motor, and 
carriage subassembly, are 
manufactured by Hi-G 
Printers. 

The 9/80 is also available 
in a reverse tractor, de 
mand-document version 
featuring a dedicated paper 
chute. An 18-wire print- 
head can be furnished. 
Evaluation quantities cost 
$299 each. Delivery is from 
stock. For additional infor¬ 
mation, contact Hi-G 
Printers Corp„ 96 West 
Dudleytown Rd., Bloom¬ 
field, CT 06002, (203) 
242-3048. 

Circle 605 on inquiry card. 



Portable Printer 
Weighs In at 16 
Pounds 


Sprinter is an 80-column, 
160-cps portable printer 
from Micro Peripherals Inc. 
This 16-pound dot-matrix 
printer features an IBM- 
compatible parallel port, 
high-speed skipover, five 
character sets, built-in fric¬ 
tion- and tractor-feed me¬ 
chanisms. user-program¬ 
mable character sets, a 
4K-byte buffer, and graph¬ 
ics capabilities. Its base 
price is $795. 

The Sprinter can be or¬ 
dered with a unique option 
called the Softswitch. Soft- 
switch is a keypad that pro¬ 
vides a simple way to 
change the printer's oper¬ 
ating functions. It offers 
control over such functions 
as horizontal tabbing, alter¬ 
nate character-set selec¬ 
tion, form length, linefeed 
on carriage return, and ver¬ 
tical line density. A battery- 
backed RAM that retains 
user-set functions when 
the power is off completes 
the Softswitch option. 

Additional options for 
the Sprinter include up to 
68 K (34 pages) of data buf¬ 
fers and IEEE-488 and RS- 
232C interfaces. A carrying 


case will be offered after 
the first of the year. The 
base price is $795. For full 
particulars, contact Micro 
Peripherals Inc., 4426 
South Century Dr.. Salt 
Lake Cify. UT84107, (800) 
821-8848; in Utah, (801) 
263-3081. 

Circle 582 on inquiry card. 



PI 350 Works with 
Variety of Micros 

Toshiba's P1350 desktop 
dot-matrix printer will now 
work with microcomputers 
from such manufacturers 
as Apple. DEC, and IBM. 
The P1350 produces letter- 
quality correspondence, 
high-speed drafts, and dot- 
addressable graphics with 
a 24-pin printhead that 
uses fine-wire 8-mil pins to 
overlap dots in a single 
pass. When in the letter- 
quality mode, this printer 
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operates at 100 cps. Draft 
i/ork runs at 192 cps. and 
graphics are printed at a 
density of 180 by 180 dots 
>er inch. 

The PI350 is a 132-col- 
jmn printer that yields an 
driginal plus three copies 
>n letter-sheet or con¬ 
tinuous-form paper that 
tan be as wide as 15 in¬ 
ches or as narrow as 5 
nches. Qume Sprint 5 em¬ 
ulation. an enhanced 
Courier font, and software- 
selectable multiple fonts, 
pitches, and line spacing 
pre standard. For feeding 


paper, the PI350 can be 
equipped with a friction 
roller or with optional pin¬ 
feed tractor or sheet 
feeders. The standard inter¬ 
face is Centronics parallel. 
An RS-232C serial interface 
is available as an option at 
no extra charge. 

The P1350 retails for 
$2195. For more informa¬ 
tion. contact Toshiba 
America Inc., Information 
Systems Division, 2441 Mi¬ 
chelle Dr., Tustin, CA 
92680, (714) 730-5000. 
Circle 677 on inquiry card. 



Low-cost Impact 
Printer 


The Impact Printer works 
/ith Fidelity Electronics' 
)esk Companion and the 
lommodore VIC-20 and 
54. This dot-matrix printer 
pffers 24, 32, or 40 col- 
jmns of uppercase and 
Dwercase 5- by 7-dot- 
natrix characters. Standard 
features include 30-cps 
operation, dot-addressable 
graphics, reverse character 
lode, and two character 
|ets. A power-on LED and 
lanual controls for power 
bn and off and paper feed 


are provided. The mean 
time between failures is ap¬ 
proximately 50,000 lines. 
The Impact Printer mea¬ 
sures 4 inches wide by VA 
inches long by 2 inches 
high. Standard 2 H-inch 
adding-machine roll paper 
is required. 

The suggested retail 
price is $129.95. For more 
details, contact Fidelity 
Electronics Ltd., 8800 
Northwest 36th St., Miami, 
FL 33178. |305] 888-1000. 
Circle 68 1 on inquiry card. 


Graph Option for 
Plotter 


Yokogawa Corporation 
of America has announced 
the availability of a PROM 
option for its PL-1000 four- 
color plotter. The PROM 
provides the plotter with 
the ability to generate pie, 
line, and bar graphs with¬ 
out external programming. 
In addition, it provides 
cross-hatching and letter¬ 
ing/labeling capabilities. 
The PL-1000 has a stan¬ 


dard RS-232C interface and 
plots on paper or foil as 
large as 11 by 15 inches. 

The PROM option costs 
$215. For current owners 
of the plotter, the option is 
available as a factory- 
installed retro fit. For more 
details, call or write Yoko¬ 
gawa Corp. of America, 2 
Dart Rd., Shenandoah, GA 
30265, (404) 253-7000. 
Circle 678 on inquiry card. 
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Image Processing 
Camera Sees for 
Micros 


Datacopy's Model 6)0 
electronic digitizing camera 
lets you enter photos, docu¬ 
ments, or three-dimensional 
objects into your office's 
desktop computer without 
the use of a keyboard. The 
610 captures an image 
through a standard 35-mm 
camera lens. Inside the unit, 
a linear array of 1728 solid- 
state photosensors is 


physically scanned across 
the image, translating it into 
computer-readable digital 
code. Image information is 
then organized into a 
matrix of 4.9 million cells, 
called pixels |picture ele¬ 
ments). A digital converter 
changes the information in¬ 
to the digital equivalent of 
the optical image on a pixel- 
by-pixel basis. The image 
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represented in two dimen¬ 
sions with shades of gray, 
can now be displayed, 
printed out, or stored in the 
computer's memory. 

The 610 requires little il¬ 
lumination, even when 
capturing microfiche, draw¬ 
ings, or printed text. A com¬ 
plementary product, the 
Model 110 Image Processing 
Interface, provides image- 
capture software and the 
ability to work with the IBM 
Personal Computer. For sys¬ 
tems integrators and soft¬ 
ware houses using the IBM, 
the Model 90 Integrated 
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System is offered. This sys¬ 
tem is made up of the 610 
camera, the 1)0 interface, 
and such accessories as the 
camera power supply and 
cables. 

The Mode! 610 electronic 
digitizing camera has a 
$7850 end-user price. The 
Model 110 and Model 90 list 
for $795 and $9945, re¬ 
spectively. Address inquiries 
to Datacopy Corp., 1070 
East Meadow Circle, Palo 
Alto, CA 94303, (415) 
493-3420. 

Circle 592 on inquiry card. 


and digital I/O boards. The 
LDT280I board includes 12- 
or 16-bit A/D converter for 
16 single-end or eight dif¬ 
ferential analog input chan¬ 
nels, software-selectable 
gains of 1, 2,4, and 8 to ac¬ 
commodate a range of sig¬ 
nal levels, analog outputs, 
digital I/O. direct memory 
access, and a program¬ 
mable clock. Sampling rates 
can be as high as 22,000 
samples per second. The 
LDT2801 boards are built 
around an on-board micro¬ 
processor that acts as an in¬ 
terface to the computer, 
controls all analog and 
digital operations, and 
facilitates program control 
by the host computer. To 
initiate repetitive conversion 
events, the LDT280I has an 
internal system clock that's 
programmable for periods 
ranging from 5 microsec¬ 
onds to 0.1638 seconds, in 
2.5-microsecond incre¬ 
ments. Other boards pro¬ 
vide periods of 2.5 micro¬ 
seconds to 0.0819 seconds 
with !.25-microsecond in¬ 
crements. All boards pro¬ 
vide for an external clock, 
which enables synchroniz¬ 
ation of multiple A/D or D/A 
conversions with a fre¬ 
quency source. Two 
LDT280I boards can be in¬ 
stalled in a single PCDAX. 
They can be programmed 
in any language resident in 
the host computer. 

Two screw terminal/sig¬ 
nal conditioning panels 
and software subroutine 
packages are available as 
options. For data sheets 
and complete price infor¬ 
mation, contact Data Trans¬ 
lation. 100 Locke Dr.. Marl¬ 
boro, MA 01752, |6J7| 
481-3700. 

Circle 593 on inquiry card. 



Joystick for Apples 

The Data Spec line of joy¬ 
sticks works with Apple II. 
lie, and IBM Personal Com¬ 
puters. One model in the 
line, the Model IB-XY-23, is 
plug-compatible with the 
IBM PC. It's designed to 
meet the demands of the 
commercial/industrial mar¬ 
ket. Standard features in¬ 
clude linear potentiometers, 
a metal enclosure for maxi¬ 
mum shielding and stabili¬ 
ty, dual X-Y fine centering, 
positive feel push buttons, 
and a four-foot cord. The 
suggested retail price is 
$69.95. Contact Ora Elec¬ 
tronics, 18215 Parthenia St., 


and IBMs 

Northridge, CA 91325. (213) 
701-5848. 

Circle 587 on inquiry card. 


Multifunction AID 
I/O Subsystems 

The PCDAX Subsystem 
provides multifunction data- 
acquisition and control 
capabilities for a variety of 
computers. A minimum 
configuration comprises a 
PCDAX enclosure with in¬ 
terface to a host computer 
andLDT280) series analog 


Trio Enhances 
IBM PC 

PC Ware has introduced 
three products for the IBM 
PC and PC XT; a parallel 
printer adapter, a serial 
communications adapter, 
and a 256K-byte RAM 
board. The parallel printer 
adapter, which can serve 
as a general-purpose I/O 
port, offers 12 buffered TTL 
latched outputs, five buffered 
TTL inputs, software- 
controlled interrupts, and full 
software programmability It 
costs $89.95. 

The software-program¬ 
mable asynchronous RS- 
232C serial communica¬ 
tions adapter supports full- I 
and half-duplex operations. 

Its crystal-controlled data 
rates are software-pro¬ 
grammable from 50 to 
19,200 bps and include 
134.5 bps. Among its other 
features are a simple 
DCE/DTE configuration 
header; a programmable 
control register; double- 
buffered data; parity, over¬ 
run. and framing error 
checks; hardware selection 
of I/O mapping; support for I 
such modem controls as 
CTS. RTS, DTR, Rl. and car¬ 
rier detect; four handshake 
signals; line-break genera¬ 
tion and detection; and 
fully prioritized interrupts to I 
control transmit, receive, 
error, line status, and data¬ 
set interrupts. The sug¬ 
gested price is $94.95. 

The RAM board offers I 
DIP-switched addresses, 
selectable on any 64K-byte I 
boundary. A bare board I 
costs $189.95. With RAM 
chips, it ranges from I 
$229.95 (64K bytes) to 
$349.95 (256K bytes). 

For full details on these I 
products, call or write PC 
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Ware Inc., 4883 Tonino 
Dr., San Jose. CA 95136, 
(408) 978-8626. 

Circle 600 on inquiry card. 


Color Graphics 

Adapter for Eagles 

A single card providing 
the Eagle PC, Eagle 1600 
Series, and the IBM PC with 
a color display and graph¬ 
ics capabilities is now being 
marketed by Eagle Com¬ 
puter. This color graphics 
adapter, which can oper¬ 
ate in color or mono¬ 
chrome, features two basic 
modes of operation: alpha¬ 
numeric and all-points-ad¬ 
dressable graphics; addi¬ 
tional operating modes are 
available from within these 
formats. A medium resolu¬ 
tion of 320 by 200 pixels 
and 16 foreground and 8 
background colors are of¬ 
fered in the color mode. In 
the monochrome mode, a 
high-resolution display of 
640 by 200 pixels is 
achievable. Also featured 
in the monochrome mode 
are reverse video, blinking 
character, and highlight¬ 
ing. Character blinking is 
offered in the color mode. 

The color graphics 
adapter will link the Eagle 
to a display through a com¬ 
posite video port, a direct- 
drive RGB port, or an inter¬ 
face for driving a user-sup- 
plied RF modulator. The 
adapter costs S295, For 
more information, contact 
Eagle Computer Inc., 983 
University Ave., Los Gatos, 
CA 95030, [408) 395- 

5005. 

Circle 599 on inquiry card. 



Bar-Code Reader 
Supports 39 and 


Interleave 

Percon's E-Z-Reader bar¬ 
code reader supports 39 
and interleave 205 in¬ 
dustrial bar codes. It pro¬ 
vides operator feedback 
and can read dot-matrix 
and medium-density 
printed labels. Operator 
feedback is provided by a 
beeper, two host-controlled 
LED status indicators, and 
a low-frequency tone. 
Communications is stan¬ 
dard RS-232C, eavesdrop. 


205 Codes 

or with a stand-alone com¬ 
puter. The digital wand is 
produced by Hewlett- 
Packard. 

The E-Z-Reader costs 
S395. An operating and in¬ 
stallation manual is avail¬ 
able for S20. Dealer and 
OEM inquiries are invited. 
Contact Percon, POB 1352, 
Eugene, OR 97440, (503) 
688-3374. 

Circle 595 on inquiry card. 



Expansion Box and 
Control Device 
Introduced 


Intercomputer has intro¬ 
duced two interrelated 
products that are compat¬ 
ible with Timex/Sinclair, 


Commodore 64 and VIC-20, 
and Texas Instruments 
99/4A computers: Intercon- 
troller and the Softbox. Inter- 


controller is a programmable 
control unit that lets you 
control electrical devices 
with your computer. It has 
four standard electrical 
outlets that you can pro¬ 
gram using a few simple 
BASIC commands. The Soft- 
box expansion box has four 
software-selectable slots that 
are used with program 
cartridges and the Intercon¬ 
troller. It also contains an ex¬ 
tra peripheral port. 

A nonvolatile memory 
cartridge and temperature, 
sound, and light sensors 
will soon be available for 
the Softbox, which costs 
S 59.95. A required connec¬ 
tor cable is available for 
SI7.95. Intercontroller is 
S 99,95. For dealer informa¬ 
tion or to place an order, 
contact intercomputer Inc., 
358 Chestnut Hill Ave., 
Boston. MA 02146, (617) 
738-5310. 

Circle 591 on inquiry card. 


Autocrat Provides 
Remote Control over 
AC Lines 

The Autocrat is a power¬ 
line communications prod¬ 
uct from Bi-Comm Systems. 
This microprocessor-based 
controller is used to remote¬ 
ly control electrical devices 
through existing AC wiring. 
It plugs directly into a stan¬ 
dard wall socket, where it 
transmits and receives sig¬ 
nals over the AC lines. Up 
to 256 Leviton CCS acces¬ 
sories and BSR X-I0 devices 
can be controlled by Auto¬ 
crat. A battery-backed 
CMOS clock/calendar, a 
firmware operating system 
in EPROM, memory from 
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data and applications pro¬ 
gram storage, and self-diag¬ 
nostics are included with 
Autocrat. It can operate as 
a stand-alone unit, as a 
computer-controlled inter¬ 
face, or under telephone 
modem control. 

Autocrat is compatible 
with computers, terminals, 
and energy-management 
controllers equipped with 


an RS-232C port. The 
manufacturer will develop 
custom applications soft¬ 
ware by contract and sup¬ 
port customers developing 
their own software. Auto¬ 
crat costs $485 and is avail¬ 
able factory-direct from Bi- 
Comm Systems, 10 York- 
town Court, St. Paul. MN 
55117, (612) 481-0775. 
Circle 590 on inquiry card. 


stopped, or interrupted at 
any time from the Apple. 

The Qpak board is able 
to run directly out of the 
Apple's memory It shares 
the Apple's 64K-byte mem¬ 
ory space and can access 
the same memory and pe¬ 
ripherals as the Apple's 
6502 processor, including 
the high-resolution display. 
It comes with 8K bytes of 
local EPROM and 2K bytes 
of RAM, expandable to 32K 
and 8K bytes, respectively. 
The debugger, resident in 
EPROM, displays five screen 
windows to monitor or 


Scanner Recognizes 
Characters and 
Images 

When connected to an 
RS-232C port, Symeon & H. 
Corporation's Cosmos 
CAX-21 image-scanning 
system transfers images 
and printed characters to a 
personal computer. Salient 
specifications include a 
scanning width of 3.3 mm 
and a 0.16- by 0.16-mm 
per dot scanning rate. 
Power requirements are 9 
to 12 volts DC or 110, 115, 


Buffer Can Handle 
256K 


An S-100-compatible 
printer buffer capable of 
handling up to 256K bytes 
of memory, the Spool-Z-Q 
100 works with both serial 
and Centronics-type parallel 
printers. Its on-board micro¬ 
processor handles all proto¬ 
cols and handshaking, and 
an open socket is available 
for a switch panel that lets 
you control Copy, Clear, 
Buffer, and self-test func¬ 
tions. The Spool-Z-Q has 
Normal and Pause-on- 
Form-Feed modes that pro¬ 
vide for both normal buf¬ 
fered printing and a pause 
for, say inserting another 
sheet of paper. Several pro¬ 
tocols are supported, in¬ 
cluding Xon/Xoff. ETX/ACK. 
ENQ/ACK. and DTR. For 


the serial interface, Spool-Z- 
O provides switch-select- 
able data rates, parity, and 
word length. The data rates 
are 150, 300, 600. 1200, 
2400, 4800, 9600, and 
19,200 bps. 

The Spool-Z-Q, which 
uses 4164-type chips, is fully 
socketed for 256K bytes of 
memory. Memory sizes 
available are 32K, 64k, 
I28K. and 256K bytes. 
Prices range from $319 for 
a 32K-byte buffer to $529 
for the fully loaded version. 
For more information, con¬ 
tact JVB Electronics. Suite 
I0A, 1601 Fulton Ave., 
Sacramento, CA 95825, 
(916) 483-0709. 

Circle 594 on inquiry card. 


Add-on Package Turns Apple into 68000 
Development System 


The Apple II can be con¬ 
verted into a 68000 assem¬ 
bly-language development 
system with the Qpak-68 
board and software pack¬ 
age from Qwerty Inc. 
Qpak-68 comprises a plug¬ 
in board to run 68000 pro¬ 
grams. an editor/assembler 
to create 68000 source 
code, a debugger, and sup¬ 
port documentation. The 
board plugs directly into the 
Apple and uses the 68008 
microprocessor, which is an 
8-bit software-compatible 
version of the 68000. The 
68008 is driven by the Ap¬ 
ple's clock, which permits it 
to run parallel with the 
6502 in the Apple. The pro¬ 
cessor can be started, 


change registers or memory 
and to set breakpoints. It in¬ 
cludes instruction single- 
step and disassembly. The 
source-code development 
package, which comes on 
an Apple-compatible disk, 
can assemble 68000 pro¬ 
grams with object code 
larger than 8K bytes direct¬ 
ly from RAM. Larger pro¬ 
grams can be assembled 
from Apple disks. 

The complete Qpak-68 
package costs $695. It’s 
available directly from 
Qwerty Inc., Suite 600, 
Chesapeake Dr„ San Diego, 
CA 92123, (619) 569-5283. 
Circle 589 on inquiry card. 
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220. or 240 volts AC at 50 
or 60 Hz. with an AC 
adapter. Accessories in¬ 
clude software, a scale, RS- 
232C interface cable, 
power adapter, and a base 
plate. Presently, the soft¬ 
ware for CAX-21 works 
with the Apple If; how¬ 
ever, the programs are be¬ 
ing converted for other 
computers. 

Cosmos CAX-21 fea¬ 
tures two software-based 
scanning modes; List 
Reader and Image Scanner. 
Program listings, docu¬ 
ments. and other charac¬ 
ters produced by serial dot¬ 
matrix printers can be read 
and transmitted to your 
computer with List Reader. 


Half-Megabyte 
Bubble Memory 
for IBM 

A half-megabyte bubble- 
memory board designed to 
emulate a mini-Winchester 
disk drive inside the IBM 
Personal Computer is avail¬ 
able from Helix Labora¬ 
tories. The PC Bubble Board 
is said to respond to fixed- 
disk commands under most 
operating systems, includ¬ 
ing MS-DOS 2.0, Softech 
Pascal IV. 13, and CP/M-86 
for the IBM PC XT. Among 
the software features avail¬ 
able to users are Restore, 
Backup, and partitioning to 
hold multiple operating sys¬ 
tems. The solid-state PC 
Bubble has four I-megabit 
Intel 7110 bubble memories, 
a 40-millisecond access 
time, and a data transfer 
rate of 400.000 bits per 
second. 

The PC Bubble Board will 
also work with such com¬ 
puters as the Corona and 
Compaq. It costs S1495. 


If the transmitted charac¬ 
ters match a user-created 
standard pattern, they are 
displayed on your video 
monitor. Recognized char¬ 
acters can be stored on disk 
for later printout. The Im¬ 
age Scanner handles 
printed or hand-drawn il¬ 
lustrations, maps, and 
other images. Image edit¬ 
ing is possible through the 
keyboard. Hard copies can 
be produced. Its maximum 
image size is 180 by 180 
mm. 

For more information, 
contact Symeon & H. 
Corp.. 5676 Francis Ave., 
Chino, CA 91710. (714) 
627-9887. 

Circle 596 on inquiry card. 



Complete specifications are 
available from Helix Labora¬ 
tories Inc., Suite 106A, 
16776 Bernardo Center Dr.. 
San Diego, CA 92128, (6I9J 
451-0270. 

Circle 586 on inquiry card. 


SYSTEMS 



80186-based Systems Run Concurrent CP/M 


Onyx Systems' 186 Series 
of 16-bit desktop computers 
is based on Intel's 80186 
processor and is capable of 
running Concurrent 
CP/M-86. A basic con¬ 
figuration has a display ter¬ 
minal, 256K bytes of RAM, 
and 1 megabyte of floppy- 
disk storage. The 14-inch 
nonglare blue- or green- 
phosphor display features 
the 256-character ASCII set 
and business graphics ca¬ 
pabilities. The terminal tilts 
and swivels and has a 
104-key intelligent key¬ 
board. A numeric keypad, 
cursor-control pad, 28 func¬ 
tion keys, and a standard 
typewriter format are fea¬ 
tured. 

Expansion capabilities 
provided include six 
RS-232C serial ports, an 
8-bit Centronics-compatible 
parallel port, and two disk/ 
tape ports. Additional ex¬ 
pansion options include up 
to 512K bytes of RAM, a 
cabinet to house drives and 
backup tape cartridges, I 


megabyte of floppy-disk 
storage, and 7-. 14-, or 
2 l-megabyte 5 'A -inch Win¬ 
chester hard-disk drives. 
The Onyx 186 Series is 
available with Concurrent 
CP/M-86, Oasis-16, or 
MBOS/BB3 for multiple 
users and MS-DOS for 
single users. 

Prices for complete work¬ 
stations begin at S4495. For 
complete details, contact 
Onyx Systems Inc., 25 East 
Trimble Rd„ San Jose, CA 
95131. (408) 946-6330. 
Circle 609 on inquiry card. 


PC Plus and PC 
Deluxe Run MS-DOS 

The PC Plus and the PC 
Deluxe from Scottsdale Sys¬ 
tems run MS-DOS programs 
as well as a number of PC- 
DOS programs. The PC Plus 
is an 8088-based machine 
that's outfitted with a 160K- 
byte floppy-disk drive. 256K 
bytes of RAM, a printer 
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spooler, a parallel printer 
port, and color/mono¬ 
chrome video output. Sys¬ 
tem software includes Ram- 
disk, MS-DOS, Wbrdstar, 
Calcstar, Easy writer, and 
Sanyo Color BASIC. It costs 
$999. 

In addition to the soft¬ 
ware supplied with PC Plus, 
PC Deluxe comes with 


A 16-bit 8088-based 
computer, the IBM PCjr is 
available in two versions: a 
$699 system unit and a 
$1269 slim-line floppy-disk 
drive model. The basic PCjr 
features a cordless keyboard 
that transmits keystrokes to 
the main unit by infrared 
signals at distances of up to 
20 feet. Each of its 62 keys 
can be programmed for 
custom applications, and its 
function keys are color 
coded. 

Standard equipment in¬ 
cludes 64K bytes Of ROM. 
two cartridge slots, 64K 
bytes of RAM. a serial port, 
cassette level BASIC, sound 
and graphics subsystems, 
and interfaces for a cassette. 


Easy Planner, Easy Filer, 
Easy Mailer, and Easy 
Speller. It also has two 
floppy-disk drives. Its price is 
$1399. For more informa¬ 
tion. contact Scottsdale 
Systems Ltd., 617 North 
Scottsdale Rd. #B. Scotts¬ 
dale. AZ 85257. (602) 
941-5856. 

Circle 604 on inquiry card. 


two joysticks, keyboard, 
modem, floppy disk, light 
pen. direct video, composite 
video, and television. To 
help new computer users 
get started, the PCjr comes 
with a ROM-based pro¬ 
gram that uses graphics, 
colors, and sound to high¬ 
light the keyboard. 

The PCjr can display 40 
columns of text on a televi¬ 
sion, composite display, or 
a direct-drive color monitor 
with the addition of an op¬ 
tional adapter or connector. 
The enhanced PCjr has 80- 
column display capabilities 
and comes with I28K bytes 
Of RAM, 360K bytes of 
floppy-disk storage, and a 
pair of tutorial disks. It has 


80-column display capabil¬ 
ities. Both versions are sup¬ 
plied with an operator 
manual and a BASIC hand¬ 
book. 

Options include a modem 
and parallel printer attach¬ 
ment. The IBM PCjr is avail¬ 
able at IBM Personal Com¬ 
puter dealers. IBM Entry 
Systems Division, POB 
2989, Delray Beach, FL 
33444. 

Circle 601 on inquiry card. 


2000 Uses 80186 

Chip, Two DOSes 

A 16-bit Intel 80186- 
based computer, the Sys¬ 
tem 2000 was recently un¬ 
veiled by Monroe Systems 
for Business. Supplied with 
two DOSes, MS-DOS and 
CP/M-86 DPX, and GW 
BASIC, the 2000 will sup¬ 
port such languages as 
Pascal, FORTRAN. C. and 
COBOL. Single or dual 
514-inch floppy-disk drives, 
I28K or 256K bytes Of 
RAM, a monitor, a parallel 
printer port, five expansion 
slots, and a clock/calendar 
are standard. Mass-storage 
capacities are 720K bytes 
per disk under MS-DOS or 
640K bytes under CP/M-86. 
The 2000’s twin RS-232C 
serial ports offer program¬ 
mable data rates ranging 
from 75 to 19,200 bps and 
are offered with asynchro¬ 
nous or asynchronous and 
synchronous capabilities. 
The low-profile, detached 
keyboard that comes with 
the System 2000 has sepa¬ 
rate cursor and numeric 
keypads, four applica¬ 
tion-defined program keys. 
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and JO user-defined func¬ 
tion keys. 

The 12-inch amber 
monochrome monitor is 
backed by I28K bytes of 
dedicated RAM. The anti¬ 
glare screen can display 
2000 characters in an 80- 
column by 25-line format 
while offering 640- by 400- 
pixei bit-mapped graphics 
capabilities. Its 256 IBM- 
compatible character set 
can be produced with such 
attributes as reverse, under¬ 
line. high-intensity blinking, 
and nondisplay black or 
white. The tilt and swivel 
pedestal can also accom¬ 
modate a 14-inch, 16-color 
RGB monitor. 

Options Include a Z80A 
coprocessor. RAM expan¬ 
sion up to 896K bytes, up 
to three RS-232C interface 
boards, internal or external 
hard-disk drives, and letter- 
quality and dot-matrix 
printers. Word-processing, 
spreadsheet, database- 
management, and graphics 
packages are among the 
programs available. Prices 
begin at $3695. For addi¬ 
tional information, contact 
Monroe Systems for Busi¬ 
ness. The American Rd, 
Morris Plains, NJ 07950, 
(201) 993-2000. 

Circle 607 on inquiry card. 
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PC-Compatible 
Targeted at 
Professionals 

The TS 1605 computer is 
targeted at business and 
professional users. Manu¬ 
factured by Televideo Sys¬ 
tems, this 16-bit computer is 
hardware- and software- 
compatible with the IBM 
PC. It comes equipped with 
dual half-height 5 'A -inch 
floppy-disk drives, each of 
which accommodates 
368.6K bytes of formatted 
data, a single RS-232C 
asynchronous port, and an 
IBM-style DB-25S parallel 
printer port. The TS 1605‘s 
I28K bytes of user memory 
can be expanded to 256K 
bytes. High-resolution 640- 
by 200-pixel graphics are 
possible on the unit's stan¬ 
dard 14-inch green-phos¬ 
phor display The TS 1605 
can be networked under 
CP/M-86. For more details, 
contact Televideo Systems 
Inc.. 1170 Morse Ave., Sun¬ 
nyvale. CA 94086. (408) 
745-7760. 

Circle 602 on inquiry card. 


Low-cost 64K 
Computer 

Video Technologies de¬ 
signed its Laser 3000 per¬ 
sonal computer with two 
tiny gate-array chips that 
take the place of more than 
200 integrated circuits at a 
fraction of the cost. The 
basic Laser has 64K bytes of 
RAM, 80-column display 
capabilities, a Centronics- 
type parallel printer port, 
and a four-channel pro¬ 
grammable sound gener¬ 
ator. Its graphics capabilities 
comprise three modes, one 
of which provides a six- 


color 560- by 192-pixel 
matrix. Other features in¬ 
clude a 24K-byte ROM with 
Microsoft BASIC, eight user- 
definable function keys, a 
calculator numeric pad, 
and a switching power 
supply. The Laser 3000 is 
said to be able to run most 
Apple II software. Optional 
components will enable it 
to run CP/M software and 
provide 16-bit capabilities 
for running MS-DOS and 
CP/M-86. 

Disk-drive units are avail¬ 
able. The Laser 3000 costs 
$695. For more informa¬ 
tion, contact Video Tech¬ 
nologies (U.S.A.) Inc., 2633 
Green leaf Ave., Elk Grove 
Village, IL 60007, (312) 
640-1776. 

Circle 603 on inquiry card. 


Computer Serves 
Alone or in Network 

The Lanier Business Pro¬ 
cessor 1000 works as a 
stand-alone unit or can be 
linked with other work¬ 
stations in a Lanier Business 
System 5000 network. The 
1000 can also be interfaced 
with office data-communi- 
cations systems using IBM 
3270 SNA and 3780 com¬ 
munications protocols or 
those with TTY-ASCII capa¬ 
bilities. Basic system hard¬ 
ware comprises dual 8- and 
16-bit processors, I28K or 
256K bytes of RAM. and 
half-height floppy-disk 
drives. It can be equipped 
with optional 5- or 10- 
megabyte Winchester 
hard-disk and floppy-disk 
drive configurations. Other 
options include a tilt-and- 
swivel base for operator 
comfort and graphics capa¬ 


bilities for generating 
business charts and graphs. 
The 1000 supports CP/M 
and MS-DOS in addition to 
Lanier's software. 

The base price for the 
Processor 1000 is $2995, 
which includes installation 
and on-site training. It's 
available at more than 340 
sales locations nationwide. 
For further information, 
contact Lanier Business 
Products Inc., 1700 Chantil¬ 
ly Dr. NE, Atlanta, GA 
30324. (404) 329-8000. 
Circle 608 on inquiry card. 


PUBLICATIONS 



CAD/CAM Directory 

Focuses on Specs 

A directory of the com¬ 
puter-aided design and 
manufacturing hardware 
and software relying 
heavily on technical 
specifications. The CAD/ 
CAM Industry Directory is 
available from Technical 
DatabaseCorporation. This 
directory offers more than 
100 listings detailing CAD/ 
CAM systems, CAD video¬ 
display terminals, testing 
systems, plotters, program¬ 
mable controllers, harsh en¬ 


vironment CAM terminals, 
special communications 
software, industrial data¬ 
bases, systems houses, and 
consultants. Each product 
listing includes full specifica¬ 
tions, price information, 
delivery time, length of 
warranty European and 
Japanese marketing con¬ 
tacts, and vendor name, 
address, and telephone 
number. 

The directory costs $35 
domestic, $43 overseas. Bi¬ 
monthly specification up¬ 
dates are available for $15 
($19 foreign). Contact Tech¬ 
nical Database Corp., POB 
720, Conroe, TX 77305, 
(409) 539-9688. 

Circle 611 on inquiry card. 


Research via 
Communication 

Alfred Glossbrenner has 
written a buyer's and 
user's guide. The Com¬ 
plete Handbook of Per¬ 
sonal Computer Commu¬ 
nications, which details 
the time- and money-sav¬ 
ing benefits of inter¬ 
computer communica¬ 
tions. Tips in the book in¬ 
clude descriptions of how 
your research is enhanced 
by access to CompuServe, 
Tradenet for swapping 
goods and services, three 
encyclopedic databases, 
telephone directories, a 
daily index of 2000 news 
stories, and a magazine 
index that can search 
600,000 citations from 
more than 350 current 
periodicals, The paperback 
version is $ 14.95. Contact 
St. Martin's Press, 175 Fifth 
Ave., New York, NY 
10010, (212) 674-5151. 
Circle 617 on inquiry card. 
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IBM PC XT Repair Manual 


A 200-page IBM PC and 
PC XT repair manual writ¬ 
ten for both the experi¬ 
enced and nontechnical 
user has been released by 
Personal Systems Publica¬ 
tions. How to Repair and 
Maintain Your Own IBM 
PC/XT offers step-by-step in¬ 
structions, explains most 
probable hardware prob¬ 
lems, and provides trouble¬ 
shooting tips. The book 


A 26-page directory. 
Personal Computers and 
User-Programmable Ter¬ 
minals, contains details 
about 100 terminals that 
can communicate with 51 
personal computers in a 
data-communications en¬ 
vironment. All products 
covered connect to the 


aids the novice by showing 
him or her how to use a 
volt-ohmmeter and logic 
probe for troubleshooting 
testing. 

How to Repair and 
Maintain Your Own IBM 
PC/XT costs S 19.95. Order 
from Personal Systems 
Publications, POB 90754, 
Los Angeles, CA 90009. 
Circle 610 on inquiry card. 


communications network 
via an RS-232C serial inter¬ 
face, and all have soft¬ 
ware that supports in¬ 
teraction with the host 
processor. Different sec¬ 
tions in the report relate to 
stand-alone or cluster en¬ 
vironments, displays, data 
editing and formatting. 


operating systems, and 
programming languages. 
The report costs $29 and is 
available from Data Deci¬ 
sions, 20 Brace Rd., Cherry 
Hill, NJ 08034, (609) 
429-7100. 

Circle 618 on inquiry card. 


The Naked Ti-uth 
Behind the 
Computer 

Computer trivia, anec¬ 
dotes. world records, and 
lore are the subject of The 
Naked Computer by Jack 
B. Rochester and John 
Grantz. From this work 
you’ll learn that the first 
computer bug was actual¬ 
ly a moth that met its de¬ 
mise in a relay of the Mark 
I analyzer at Harvard and 
read about a computer that 
attempted to use water in¬ 
stead of electrons for 
switching circuits. Subtitled 
The Layperson's Almanac 
of Computer Lore, Wizar¬ 
dry, Personalities, Memor¬ 
abilia, World Records, 
Mind Blowers, and Tom¬ 
foolery, this 335-page 
hardcover book costs 
S 15.95. It's published by 
William Morrow & Co., 105 
Madison Ave.. New York, 
NY 10016. |212) 889-3050. 
Circle 613 on inquiry card. 


MS-DOS Explained 

A thorough overview of 
Microsoft's popular MS- 
DOS operating system is 
provided in How to Get 
Started with MS-DOS by 
Carl Townsend. Written in 
a manner that helps begin¬ 
ners understand and use 


Communicative 

Directory 
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MS-DOS quickly and effec¬ 
tively, this book covers such 
topics as why computers re¬ 
quire DOSes and how to 
use a word processor. 
Other areas covered include 
IBM hardware, files, records, 
disks, using commands and 
utilities, and backup and 
safety procedures for disks. 
A series of appendices con¬ 
taining MS-DOS tables and 
maps, error messages, MS- 
DOS and BASIC com¬ 
mands, and a glossary 
round off the book. 

How to Get Started 
with MS-DOS is $13.95. It 
can be ordered directly from 
the Dilithium Press, Suite 
151, 8285 Southwest Nim¬ 
bus. Beaverton. OR 97005, 
(800) 547-1842; in Oregon, 
(503} 646-2713. 

Circle 612 on inquiry card. 


Computer Bulletin 
for Educators 

The School Microcom¬ 
puting Bulletin provides 
educators with information 
on the use of computers as 
effective teaching aids and 
administrative tools. The 
Bulletin has descriptions 
and evaluations of com¬ 
puter products as they per¬ 
formed in school settings 
and news on industry de¬ 
velopments of interest to 
educators. Eight 8-page 
issues are produced during 
the school year. The 
Bulletin does not accept 
advertisements. For order¬ 
ing information and a free 
sample copy, write to the 
Managing Editor, Learning 
Publications Inc., Depart¬ 
ment NR, POB 1326. 
Holmes Beach, FL 33509. 
Circle 616 on inquiry card. 
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Unix Guide Starts 
from Scratch 


Mitchell Waite, Donald 
Martin, and Stephen Parta 
have teamed up to produce 
a start-from-scratch guide to 
Bell Laboratories' Unix 
operating system. The Unix 
Primer Plus is a 288-page 
tutorial and guide designed 
for anyone interested in 
learning about Unix. Anec¬ 
dotes, analogies, and il¬ 
lustrations frame the pre¬ 
sentations, and nontech¬ 
nical introductory chapters 
explain fundamental Unix 
concepts and commands. 
Later in the book, detailed 
chapters describe advanced 
commands and features. 
Overviews and summaries 
supplement introductory 
materials to help compre¬ 
hension. 

The Unix Primer Plus 
comes in a loose-leaf binder 


so that readers can add 
pages of notes, supplement 
information, or customize 
the presentation to specific 
Unix installations. It costs 
S 19.95. For more informa¬ 
tion, contact Howard W. 
Sams & Co. Inc., 4300 West 
62nd St., Indianapolis, IN 
46268, (317) 298-5400. 
Circle 615 on inquiry card. 


MISCELLANEOUS 

Gang Programmer 

Has 32K of Buffer 
Memory 

The Model 8204 is a self- 
contained gang program¬ 
mer with 32K bytes of buf¬ 
fer memory. It offers select¬ 
able protocols for popular 
development systems, 
block-mode data transfer. 


Mitchell Waite * Donald Martin • Stephen Praia 


UNIX PRIMER 


PLUS 


Lh#f Friendly 
Guide In 

(hr llttlK- 
Opening Snim 


selectable data rates, edit¬ 
ing, checksum computa¬ 
tion, and the ability to pro¬ 
gram up to eight EPROMs. 
This device can operate as 
a stand-alone unit or in 
conjunction with a com¬ 
puter. The Model 8204 
programs such EPROMs as 
the Intel 2758 and 2732/A, 
the Texas Instruments 
TMS2508 and TMS2558. 
the National NMC2724. 
the Motorola MCM28I6, 
and the Hitachi HN48016R 
Operation features in¬ 
clude verification during 
and after the program cycle, 
confirmation of the 
master's validity by the 
display of Its checksum, 
and occupancy checks to 
ensure that the master is 
present and programmed, 
that at least one blank 
slave is present, and that all 
devices are properly reg¬ 
istered. Failures are indi¬ 
cated visually and audibly. 
Operating voltage is 
110/220 V AC ±15 per¬ 
cent at 50/60 Hz. 

The Model 8204 Pro¬ 
grammer costs 51295. It's 
available from Sherman 
Pirkle Inc., 3 Captain Parker 
Arms, Lexington. MA 
02173, [617) 861-6688 
Circle 621 on inquiry card. 


Standby Supply 
Powers 16-Blt 
Systems 

Ladco Development's 
Model 250B standby pow¬ 
er supply has a rating of 
250 amperes at 115 V AC. 
It comes with a 10-ampere- 
hour maintenance-free bat¬ 
tery, RFI line filtering, volt¬ 
age surge suppression, 
over- and underline volt¬ 
age protection, a battery 


charger with overcharge 
and short-circuit protec¬ 
tion, a batteiy condition 
meter, visible and audible 
failure indication, and a 
frequency-controlled, 
square-wave-output 60- 
cycle inverter. It can power 
J 6-bit computers with hard 
disks as well as video ter¬ 
minals. The battery can 
operate for 10 minutes. 
The Model 250B monitors 
line voltage for factory-set 
limits of 103 to 130 volts 
and automatically switches 
to standby when deviation 
occurs. 

The Model 250B costs 
S545. Quantity discounts 
are available. For more in¬ 
formation, contact Ladco 
Development Co. Inc., 
POB 464, Olean, NY 
14760, [716) 372-0)68. 
Circle 619 on inquiry card. 


Videotaped Short 
Course on FORTRAN 

A videotaped short 
course on FORTRAN is 
available from Colorado 
State University, This intro¬ 
ductory course covers 
FORTRAN in 10 half-hour 
lectures. Each lecture 
begins with a discussion of 
the previous assignment. 
Topics such as batch use 
and interactive FORTRAN 
are covered step by step in 
this presentation. Leasing 
and purchasing informa¬ 
tion is available from W. L. 
Somervell Jr., Engineering 
Renewal and Growth Pro¬ 
gram, Engineering Re¬ 
search Center, Colorado 
State University, Fort Col¬ 
lins, CO 80523. [800) 
525-4950; in Colorado, 
(303) 491-84! 7.■ 

Circle 620 on inquiry card. 
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MEGA BYTES FOR MICRO BUDGETS 

Why pay more for top quality peripherals and accessories when our prices are consistently among the lowest anywhere? Expand your system and 

shrink your cost. We invite you to compare prices, then call us. 


MICROSOFT 


SALE PRICE 

For IBM PC 

9913___ 

- -64K card..,. 

.$243.10 

0313. 



9938. 

. , . 64K system card....-.... 

..,,.274*36 

0338. 

. , . 256K system card.. 

.439,16 

9337 . 


.. 135.44 

For Apple 1S ¥ It + 

. Ik 


2304. 

. . . softcard system.. 

.239.62 

2312_ 


.436.59 

2313.. , . 

. , . ramcard... 

.69,41 

2223.. . . 


....191,01 

9804. 

. . . softcard prem. system. 

.482,73 

2348. 


... ..343.81 


M1SC. ITEMS 


SALE PRICE 

644-0100 . 

. lemon surge protector. 

...$46.73 

644-0110 ...... 

. orange surge protector.. 

.114.86 

644-0120 . 

. lime surge protector. 

. . .73,4 7 

7654. 

.system saver (APPLE). 

, . .. .68,19 

92P. . . QKIDATA . 

,printer........ 

.485,10 

93P . . . OKIDATA . . 

. printer. .... 

.812.70 

NEC JB1260. 

. monitor .... 

..112.50 

NEC JB1205. 

.monitor... 

... . , 177.50 

AN1DEK COLOR II. . 

. monitor .,.. 

. 466.50 

PEGASUS. 

. disk drives... 

.CALL 

CORVUS 

. disk drives,.. 

CALL 


VIDEX 


SALE PRICE 

UL-0Q .. 


. . . .5282.39 

VT-600 . 


.207.87 

VT-601. 


.230,22 

VT-602 . 

. . , videoterm 60.Hz softswitch inver. . 

.237.68 

VT-SPAOQO. 


..14.15 

PS-000 .. 

. . . para], ser. I/O card...,,, 

.170.61 

ENH-000 . 

... Enhancer 11. 

.,111.04 

ENH-FS-000 . . . 



ENH-FS-001 . . . 

. . , . Enhancer 1I T Function Strip, 

.133.37 


DYSAN DISKETTES (Boxes of 10 each) 

104/1-.-5.25” -ss.sd. 

104/ID.. 5,25” .ss dd . 

104/2D....5.25” ds.dd. 

3740/1 .B" .ss.sd, .... 

3740/1D . . . ..B” .ss.dd,... 

3740/2 . 8” ,ds,sd,... 

3740/2D.8” .ds.dd. 


MODEMS 


SALE PRICE 

01 HAYES. 


. $200.79 

02 HAYES...... 

, . . stack smartmodem.... 

. .232,37 

03 HAYES. 

. . , smartmodem 1200. 

.568,29 

04 NOVATION . . 

., cat-------- 

.164.17 

05 NOVATION . . 

. . deal... 

.180.58 

06 NOVATION . , 

,, autocat., — ... 

..657,95 

07 NOVATION . . 

,, jeat... 

.122.30 

08 NOVATION . . 

. . smart cal 103/212. 

.488.35 

09 NOVATION , . 

. . smart cat 103. 

..204.43 


ORDERS ONLY 800-858^4810 
IN CAL. 800-821-6662 


A COMMERCIAL BUSINESS SUPPLY « 

2858 S. ROBERTSON BLVD. LOS ANGELES. CA 90034 


INFORMATION 
(2)3) 559-0596 


Phorm orders accepted on Visa and Mastercard only. California residents add 6.5% sales tax. No C.O.D, Actual shipping and handling 

charge added to all orders. Prepaid orders as follows: Money orders or cashier's check-merchandise shipped upon receipt. Personal checks must clear before shipping. 
20% restocking fee. Prices and availability subject to change. 


SUNNY LOW LOW COST 

POWER SUPPLIES 

(LINEAR & SWITCHING) 
FOR S-100, DISK DRIVES 



S-100 

ITEM 

S4 

DISK 

ITEM 


& DISK POWER SUPPLIES: 

+5V OVP 


No. 806 & No. 

OPEN FRAME. ASSY. 

-5V 


516 Mainframes 
& TESTED 

+8V 




Kit 1, 2 & 3 tor S- too Rj>. Rjlor 2 Ortves(F!oppv * Har J 

6 OUTPUTS. ADJU. & FUSES PROTECT. 

± 16V SIZE W x D x H PRICE 


“ 12 slot & 2 floppy 

(1 Floppy & 1 Hard Disk) 

5A 

1A 

5-7A PEAK 

13A 

3A 

10" x 6" x 5" 

105.95 

6 SLOT & 2 FLOPPY 

4A 

1A 

4-5A PEAK 

8A 

3A 

8ft" x 5" x 4ft" 

96.96 

POWER SUPPLIES; 

OPEN FRAME, ASSY. & TESTED f REGULATED, ADJUSTABLE & FUSES PROTECT. 

IDEAL FOR 4 5V OVP 

-5V 

424V (or r 12V) 

+ 0V Unreg 

,+12V 

SIZE W x D x H 

PRICE 

2 x 8” SLIMLINE 

2.5A 


2.5A - 5A Peak 



5" x 4" x 4" 

51,95 

2 x 8" or 2 x 5ft‘ DISK 

4A 

1A 

3A - 5A Peak 

2A 


8" x 4" x 3%" 

56.05 

pTx 8" (orSVO FLOPPY] 

6A 

1A 

6A - 8A Peak 



10" x 4ft" x 3ft" 

71.05 

[or lx Floppy a lx Hard] 

6A 

1A 

6A - 8A Peak 


1A 

9" x 6Y<t" x 4ft" 

98,95 


Ro 

R 1 
R 2 
«3 

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 

S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 


S^lcrS-10082D 


ITEM 

(IDEAL FOR) 

+ 8V 

—0V 

+■ 16V 

-16V 

+ 26V 

SIZE: WxDxH 

PRICE 

KIT 1 

15 CARDS 

15A 


2.5A 

2.5A 

— 

12" x 5" x 4ft" 

54.95 

KIT 2 

20 CARDS 

25A 

— 

3A 

3A 

*** 

12" x 5" x 4ft " 

61,95 

KIT 3 

DISK SYSTEM 

15A 

1A 

3A 

3A 

5A 

13ft" x 5" x 4ft" 

69.95 


6 SLOT MAINFRAME assy. & tested only $399-95 + SHIPPING $18.00 

EACH MAINFRAME (ITEM NO 806 OR 516) CONTAINS: EMI FILTER * FUSE HOLDER ■ AC POWER CORD 4 POWER SWITCH A INDICATOR * 
RESET SWRCH • 4W COOLING FAN • S-100 BUS $ SLOT CARD CAGE - 1110/220 VAC. 50 60 HZ ) POWER SUPPLY FOR DISK DRIVES & S 100 
SLOTS * 2 EA. DC POWER CABLES WJTH CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES • 9 EA. CUT-OUTS; 7 FOR OB25 
CONNECTOR. 1 FOR 50 PIN CONNECTOR & 1 FOR CENTRONICS * CUSTOM FINISH A LOGO-LESS * COMPACT SIZE * LIGHTWEIGHT, 28 LBS 
ITEM tffl06 FOR 2 EA. 8" TH1NLINE FLOPPY (TANDON TMB4S-1 A B48 2 OR EQUIV.). OR ONE HARD DISK, POWER SUPPLY »HV/BA.'V16V/3A, 
4-5W5A OVP. -5V/1A & 24V/5A SIZE 12 (W) x 19 5 |D) x 9 6'‘(H). *1 

ITEM >516 FOR 2 EA SMT FLOPPY (TANDON TM-100 1. 2. 3, 4 OR EQUIV.). OR ONE 5V*" FLOPPY & ONE 5 V WINCHESTER HARD OlSK 

(TANDON TM GOO-2. 3 OR EQUIV ). POWER SUPPLY: +8V/BA + 1GV/3AOVP, + 5V/6A OVP, + 12V/&A, BA PEAK. SiZE: 13-75"(W) x 19:5’(D) x 7 (H). 


SHIPPING FOR EA. FWR SUPPLY: $5,50 IN CALIB 
$8 00 IN OTHER STATES;$18 00 IN CANADl 
FOR EA. TRANSFORMER: $5 00 IN ALL STATE) 
$12 00 IN CANADA CALIF. RESIDENTS AC 
6.5% SALES TAl 

DEALER f 

INQUIRIES ^ - w- 

INV1TED H§ 


No. 306 & 

No. 516 Mainframes 


v/L T 


MAILING ADDRESS: 

P O. BOX 4296 
TORRANCE, CA 90510 

TELEX. 183558 


SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 
(213) 328-2425 MON-SAT 9-6 


SHIPPING ADDRESS: 
2212912 S. VERMONT AVE 
TORRANCE. CA 90502 


498 BYTE January 1984 


Circle 339 on Inquiry card. 
































































































































CN/\nneL m 

connecnons 

The Channel Connecting You And Computers^ 


APPLE SOFTWARE 


'AST Versa Form 

$245.00 

Gbase 

moo 

Templates PO/INV @ 

39.00 

ML/GRJ/EJ @ 

3300 

AHTSGI Magic Window 

99.00 

Magic Mailer 

49.00 

Magic Words 

49.00 

Magic Gale 

99.00 

‘ASHTQNE TATE™ dBase II 

305,00 

Bottomllne Strategist 

279.00 

Financial Planner 

41900 

Friday? 

198.00 

110900 


BEAGLE BROTHERS 


Alpha Plol 

28.00 

Apple Mechanic 

2200 

Beagle Bag 

22.00 

Doss Boss 

17.00 

Double Take 

27.00 

Pronto Dos 

22.00 

Utility City 

22 00 

BLUE CHIP Milllanare 

39 00 

BPI GL/AP/AH/INV/PR® 

295.00 

BROGERBUND™ A.E, 

25,00 

Chopfilter 

25.00 

Bank St. Writer 

45.00 

Lode Runner 

26.00 

G W/AP 

30500 

AR/PR® 

275,00 

CENTRAL POINT Copy II Plus 

32 00 

Filer 

15.00 

CONTINENTAL™GL/AR/AP/PR@ 

fSfl.OQ 

Home Accountant 

49.00 

FCM 

ee.oo 

Property Management 

329.00 

CRANE Menu Generator 

29 00 

BATA SOFT (Zaxxon) 

27.00 

Micropainter 

25,00 

DIGITAL HESEARCH! 

CALL 

DOW JONFS-Market Analyzer™ 

275.00 

Market Manager 

235.00 

Market Microscope 

525,00 

Investment™ Evaluator 

129.00 

Connector 

85.00 

EDUWAHE 

CALL 

FOX A GULER™Guick Code 

195 00 

dGraph 

195.00 

dUtil 

69 00 

Quick Screen 

119.00 

HAYDEN Pie Writer 

99.00 

HAYES* Smartcom 1. 

89.00 

INFOCON™ Dead line 

34.00 

Zork I/1I/II1 @ 

27.00 

INSDFT Electric Duel 

22,00 

GraphForth 

56.00 

KENSINGTON* Format II 

moo 

LOTUS™ Executive Briefing 


System 

149,00 

MICflOCOM Micro Terminal 

59,00 

MICRO PRO* Infostar 

259 00 

'MICROSOFT Multiplan™ 

169.00 

Budget System 

10900 

Financial Statement 

69.00 

Other products 

CALL 

MONOGRAM Dollars & Sense 

79,00 

MUSE* Supertext Home Office 

73.00 

Supertext Pro. (lie) 

73.00 

Castle Wolfeostein 

22,00 

PENGUIN 


Complete Graphics System N 

49,00 

Graphics Magician 

3900 

Special Effects 

29 00 


PERFECT SOFTWARE™ 


Perfect Writer 

149.00 

Perfect Speller 

99.00 

Perfect Writer/Speller 

199 00 

Perfect Filer 

199.00 

Perfect Calc 

99.00 

Writer/Speller/Filer/Calc 

489.00 

PHOENIX Zoom Grafix 

34.00 

QUALITY Bag of Tricks 

2900 

SENSIBLE Speller 

83.00 

SIERRA ON LINE 


Screen Writer 11 

85,00 

Dictionary 

69.00 

Screen Writer / Diction ary 

135,00 

Frogger 

25.00 

Ultima II 

39.00 

SILICON VALLEY 


Word Handler 

39.00 

Lisl Handier 

35 00 

SIRIUS Type Attack 

28.00 

Pascal Graphics Editor 

7500 

SOFTWARE PUBLISHING ™ 


(Specify 11+ or He) 


pfs: File 

84.00 

pfs: Report 

79 00 

pfs: Graph 

84.00 

pfs: Write (lie only) 

84.00 

SPINNAKER™ up to 30% off 

SSM Transcend f 

69.00 

Also SEE MODEMS 


STONEWARE D.B. Master 

145,00 

D.B Master Ver 4 

229.00 

SUBLOGIC Fiight Simulator 

25.00 

TERRAPIN Logo 

119,00 

VISIG0RP Vis male 


(11/11+) (lie) 

169.00 

Other Products 

CALL 

CENTRAL POINT Alaska Card™ 

99.00 

DANA * Fan 

59.00 

EPS Keyboard 

319.00 

Prom @ 

29.00 

GIBSON LABS LPS Light Pen 

279.00 

HAYES Micromodem II W/SC 1 

249,00 

KOALA™ Graphic Tablet 

85.00 

KRAFT Joystick 

49,00 

Paddle 

39.00 

MICRO m A 2 w/o Controller 

219.00 

A2 Controller 

79.00 

A40 w/o Controller 

299 00 

A70 w/o Controller 

399.0Q 

A4Q/A70 Controller 

79.00 

MICROSOFT* 16K Ramcard 

69.00 

Softcard 

219.00 

Softcard Pfus 

440.0O 

Softcard Premium 

479.00 

Premium Softcard lie 

369.00 

NOVATION See MODEMS 

ORANGE MICRO™ 


Buffered Grappler 16K 

179.00 

PRACTICAL PERIPHERALS 


Microbuffer il plus 16K PAR 

199.00 

Other Products 

CALL 

SSM See 

MODEMS 

Tfi Paddles 

29.00 

Joy Stick 

45.00 

Select a Port 

45.00 

Track Ball 

49.00 

Joy Stick file) 

49.00 

TENCAl Cool & Time 

75.00 

VIDEX Videoterm w/ss 

239.00 

LHtraterm 

279.00 

W1C0 Joy Stick 

59.00 


IBM SOFTWARE 


'AST Versa Form 

245.00 

Chase 

139.00 

Templates PQ/INV @ 

39.00 

ML/CRJ/EJ @ 

33.00 

‘ASHTONE-TATE™ dBase II 

385 00 

Bette ml ine Strategisl 

279.00 

Financial Planner 

419.00 

Friday! 

198.00 

BLUE CHIP Millionaire 

39.00 

BPI™ GL/AP/AH/Pfl @ 

459.00 

CENTRAL POINT Copy II PC 

32.00 

COMPREHENSIVE 


PC Tutor 1,1 

4500 

PC Tutor 2.0 

4500 

CONTINENTAL! FCM 

79.00 

Heme Accountant Plus 

89.00 

Property Management 

329.00 

OATAMOST Write On 

89 00 

DIGITAL RESEARCH™ CP/M 86 

45.00 

Concurrent CP/M 86 

23500 

Dr, Logo 

79.00 

Other Products 

CALL 

DOW JONES™ Market Analyzer™ 

275.00 

Market Manager™ 

235 00 

Market Microscope 

525.00 

Investment Evaluator™ 

129 00 

Connector 

95.00 

FOX & BELLEH Quick Code 

195 00 

dGraph 

195 00 

dUtil 

69 00 

HAYOEN Pie Writer 

135 00 

HAYES Smart Com fl 

89.00 

INFO COM™ Deadline 

34,00 

Zork l/ll/lll@ 

27.00 

INSOFT Data Design 

169,00 

MICROCDM Micro Terminal 

69.Q0 

‘MICROSOFT™ Mulliplan 

169.00 

Budget System 

109.00 

Financial Statement 

69,00 

Word 

275 00 

Word w/ Mouse 

339.00 

Other Products 

CALL 

MONOGRAM Dollars & Sense 

119.00 

MUSE™ Supertext Pro 

73.00 

4 PEACH THEE Peachtext 5000 

235.00 

PETER HORTON Utilities 

59.00 

SIRIUS Type Attack 

29.00 

Gorgon II 

29.0O 

SOFTWARE ARTS TK Solver 

21900 

SOFTWARE PUBLISHING 


pfs: File 

94.00 

pf$: Report 

84.00 

pfs: Graph 

9400 

pfs: Write 

94.00 

SPINNAKER™ up lo 30% oft 

STONEWARE 


D.B Master Advanced 

449.00 

SUPERSOFT Personal Database 

90 00 

VISICORP Visicafe w/C-dex 

179,00 

Other Products 

CALL 

AMDEK MAI Board 

51900 

AST 

Call 

HAYES Smartmodem 12QOB /SCH 

439 00 

KOALA™ Graphic Tablet 

109.00 

KRAFT Joystick 

49 00 

Paddle 

39.00 

MICROSOFT* Mouse 

149 00 

System Card 64K 

295.00 

System Card 256K 

485 00 

QUADHAM Quadlink 

4B5.O0 

Quad board 64K 

285 00 

Quadboard II 64K 

285.00 

Quad 512 plus 64K 

285.00 

Quad 512 plus 256K 

420.O0 


Quad 512 plus 512K 

675.00 

64K Flam Chips 

79.00 

Quadchrome 

519.00 

Quad screen 

1.596 00 

TG Paddles 

39 00 

Joy Stick 

49 00 

Track Ball 

49.00 

WICG Joy Stick 

59.00 

MODEMS 


HAYES'* Micromodem IE 


w/SC 1 (II) 

249.00 

SMartcom 1 (II) 

8900 

Smartmodem 120OB 


w/SCII (PC) 

439.00 

Smartcom II (PC) 

89.00 

Smartmodem 1200 


(RS232) 

499.00 

Smartmodem 300 


(RS232) 

205.00 

Chronograph (RS232) 

189,00 

NOVATION Apple Cat II 


(3008) (41) 

26900 

212 Apple Cal II (3OO/120OB) 


(II) 

55900 

212 Apple Cal 11 


Upgrade Kit 

31900 

Cat (3008) (RS232) 

139.O0 

D-Cat (3008) (HS232) 

159.00 

J-Cal (30OB) (8S232) 

109,00 

Smart Cal 103 


43O0B)(RS232) 

199.00 

Smart Cat 103/212 


(RS232) 

4O9 0O 

212 Auto Cal(RS232) 

569.00 

SSM Modemcard w/SOURCE 11 



259.00 

Transmodem 1200 (fl) 

499O0 

AIO-2 Ser/Par Interface 

169 00 

MONITORS 


AMDEK Video 300 

135 00 

Video 300A 

149,00 

Color 1 

289.00 

Color 1 plus 

319.00 

Color If 

439.00 

Color III 

389.00 

Color IV 

895 00 

DVM Interface (II) 

16900 

DVM Interlace (He) 

169.00 

NEC 12" Green JB1201 

159 00 

12“ Color JC1215 

299,00 

1 T RGB JC1203 (PC) 

559,00 

JC1203 to PC Cable 

24.00 

PGS HX-12 

539.00 

QUAD RAM Quadchrome 

51900 

Quad screen 

1,595.00 

TAXAN 13 H Color 

31900 

12" Green 

145 00 

12" Amber 

149.00 

RGB Vision t 12* Lo 

319.0O 

RGB Vision 3 1 T Hi 

559.00 

PRINTERS 


EPSON FX 80/100 

CALL 

DKIDATA Complete Line 

CALL 

DISKETTES 


DYSAN® 5'A H SS/SD 

32.00 

svr SS/DD 

3700 

5Vi" DS/OD 

43.00 

Plastic Box Add 

1.50 

IBM* 5Vi* SS/DD 

29.90 

svr OS/DD 

39.90 

MAXELL® 5Vi" SS/DQ 

28.90 

5Vr DS/DD 

4190 

TOK® 5 r /V SS/DD 

33.00 

5VT DS/DD 

4300 

VERBATIM* 5Vr SS/DD 

27.90 

5Vr OS/DD 

36 90 


TERMS: Add 3% for shipping & handling. $3.00 mini mum. A flaw 2 weeks for checks to dear,Add6%for CA. Safes Tax Add 2% to total for Visa 6 MasterCharge All sales linal For 
software, accessories & diskettes. Detective Hardware, Monitors, Printers returns must tie wilhm ID working days of purchase accompanied by RM A N for exchange only. Apple is the 
Registered Trademark of Apple Computer Inc. IBM is the Registered Trademark of International Business Machines Carp. circle 68 on Inquiry card. 


Order Desk: National: 1-800-821-4381 Order Desk: Calif: 1-800-421-3245 


Product Support: (805) 683-3006 Local orders: (805) 683-1779 

















































































+ + + TheGRAY 

We don’t play games 

Lowest Prices Anwhere! Here is why: 

1. Low Advertising Budget 

2. Large Volume Buying 

3. No Support 

4. No Repair Service 

Our advertising budget is kept low, we 
sell in large volume and you benefit by 
getting the best prices anywhere. You 
may use Visa, MasterCard, American 
Express or prepay (cashier’s check or 
money order). 

We carry so many products that we are 
unable to list them all. However, call us 
for your specific needs. We have listed 
examples of some of our products and 
prices. Believe it or not, all our prod- 
ucts are priced the same._ 

ALL PRODUCTS ARE NEW 
IN SEALED CONTAINERS 

IF YOU WANT THE LOWEST 
AND BEST PRICES CALL US 

(714) 557-3934 


MARKET % * 


COMPUTERS 

ALTOS. (CALL 

VIC 20 ., SCALL 

COLOMBIA. (CALL 

CORONA .. I CALL 

NORTH STAR. ICALL 

FRANKLIN. (CALL 

DEC RAINBOW. (CALL 

TELEVIDEO ,. ICALL 

SANYO. JCALL 

TEXAS INSTRUMENT. ICALL 

ZENITH . ICALL 

PIED PIPER. ICALL 

20RBA. ICALL 

PRINTERS DOT MATRIXES 

EPSON FX-00.15ROD 

QKIDATA 92A .$429.00 

STAR MIC RON ICS .. ICALL 

0 UNO. ICALL 

PROWRITER. (CALL 

IDS,, .. ICALL 

DATASOUTH . ,. ICALL 

ANADEX. ICALL 

NEC. ICALL 

TOSHIBA. (CALL 

RITEMAN. ICALL 

MANNSMAN TALLY ... (CALL 

OLIVETTE. (CALL 

RIKO.. ICALL 

LETTER QUALITY 

BROTHER HR-1 . 559.00 

OYNAX DX-15.1449 DO 

COMREX. (CALL 

NIC . ICALL 

DIABLO . (CALL 

DOME (CALI 

C ITHO. ICALL 

STARWRITER. ICALL 

SILVER REED. ICALL 

JUKI (CALI 


MONITORS 

AMDEK COLOR i .... (CALL 

NEC ...(CALL 

ZENITH .(CALL 

SANYO.(CALL 

TAXAN.ICALL 

USI. ICALL 

COMREX. ICALL 

GORILLA.. ICALL 

MODEMS 

HAYES 300 BAUD . . ICALL 

NOVATIONS.ICAU 

SIGNALMAN . ICALL 

TERMINALS 

TELEVIDEO 925.ICALL 

QUME... ICALL 

ZENITH . ICALL 

AMPEX DIALOG ... . ICALL 

TERMIFLEX.. ICALL 

DISC DRIVES 

SHUGART. ICALL 

TANDON... ICALL 

SIEMANS. ICALL 

HEMEX.ICALL 

RANA.ICALL 

COMMAOOR 64 DRl.. ICALL 

APPLE PERIPHERALS 
GRAPPLER PLUS .., S115 00 

MICROTEK. ICALL 

OTHER PARALLEL 
INTERFACES 

SERIAL INTERFAC . . . ICALL 
80 COLUMN CARDS.. ICAU 

CPM CARDS.ICALL 

16K RAM CARDS .. ICALL 
LANGUAGE CAROS . ICALL 
APPLE DISK DRIV . ICALL 

BUFFERS. (CALL 

COMPLETE STOCK OF 
CABLES. ICALL 


IHM PERIPHERALS 

RAM CAROS ......... 

. ICALL 

QUADRAM . 

ICALL 

RAYTR0NICS. 

ICALL 

AST... 

ICALL 

COLOR MONITORS. 

ICALL 

10 MEGA BYTE HA ... 

. ICALL 

GRAPHICS CARDS . 

ICALL 

DISC DRIVES. 

ICALL 

MODEMS .. 

ICALL 

COMMADOR 64 VIC 20 
PERIPHERALS 

DIS DRIVES. 

ICALL 

MONITORS. 

ICALL 

INTERFACES . 

(CALL 

CARDC0 .... 

ICALL 

THE CONNECTION . . . 

ICAU 

SOFTWARE . 

ICALL 

PAPER CLIP . 

ICALL 

DATA 20 . 

ICALL 

WORD PLUS .. 

. ICALL 

EXPANSION BOARD .. 

ICALL 

PLOTTERS 

HEWLETT PACKARD . 

ICALL 

BAUSCH & L0MB 

ICALL 

AMDEX. 

ICALL 

BMC. 

ICALL 

STROBE . 

ICALL 

HARD DISC DRIVER 
SWITCH BOXES 
ACCESSORIES 

OUST COVERS. 

.17,95 

PRINT WHEELS. 

ICALL 

RIBBONS. 

ICALL 

DISKETTE CASES .... 

ICALL 

SURGE PROTECTOR , 

. ICALL 

DISKETTES DS/DD - 
10 ea 

126.95 


CHECK S UNT RON ICS NEW LOW PRICES 

IBM Compatible Products Apple Compatible Products General Products- cont. 


QflDERS ONIV, 1 - 800 - 421-5775 

Calif, orders and all Info Call 2 13-644-1149 

S-100 Products 



- ~ 

COLUMBIA PC 1600-1 

includes: Drives, Video Card, Perfect Soft¬ 
ware Package, MS-DOS, CP. M, 
Fast Graphics. BASIC, CP M-86, 
Home Accounlant and Com¬ 
munications Program. 

PC 160(M .only 12850.00 

COLUMBIA VP {Portable). . only (2750.00 
AST 5EXPACK CARD 

Six-function card with 64K-348K RAM 
Memory, Parallel Port, Serial Port, Clock 
Calendar, Super Drive and Super Spool. 

AST Sixpack Card.only 291.00 

MS! DUAL I tO 

2 Serial-'2 Parallel Pods, Clock__ 175,00 

MSI 25GK RAM Board 

25GK RAM Board with 64K.199.00 

256K RAM Board with 256K. Call 

MSI 25GK w.Parallel or Serial Port 
256K w/Parallel Pert and 64K .. 2S9,00 

25GK w Para 11 el Port and 256K.Call 

256K w Serial Port and 64K.259.00 

256K W/Serial Port and 256K ..Call 

VISTA DISKMASTER 
Diskmaster Floppy and Hard 

Disk Controller.. 225,00 

APPRATE IBM PROM Blaster.129,00 

CABLE For IBM Parallel Printer.29.95 

CABLE for Columbia MPC 

Parallel Printer ... .29.95 

MODEM Novation 103 Smart-Cat. ,(210,00 




AFDC-1 Floppy Disk Drive STQ95 
Controller . . / U 

Runs DOS 3.3 with any standard Shugart com¬ 
patible EW* disk drive. {2 drives each card] 

ASCII KEYBOARD A&T Plug in compatible 
w. Apple II, has shifiloek, under- SCQjOO 
score, j ) and back slash characters. 03 

BMC PD and CONTROLLER fpr APPLE If 
BAL500 Disk Drive 5W SSDD 

100% Apple II compatible 249.00 

Controller for above. 69.00 

APPLE Connector 50 pin .. 3.50 

Apple Prototype Board. 

Double Sided 
glass with gold 
plated Apple and 
General Purpose 
terminals Con¬ 
tains matrix of 17 x 63 solder plated donuts 
on .15" x .1" spacing. Great for 14, 16. and 24 
pin SC'S- SUN 722 . 7.95 

Apprate PHOM Blaster.119.00 

"ALS" SO Column Card . 159,00 

r ALS" 2-CARD 1ZB0 CPU) .. 149.00 

API Apple Parallel Printer Interface card. 
CenIronies Compatible ,$45-00 

Mitsubishi Disk Drives, 5’A" and 8“ Slim 

svr Thin D5DD 40 Track.310.00 

r Thin DSDD 80 Track. .459,00 



DISKETTE SALE 


514" Diskettes 

5$ DD {100% certified) 
DS DD |100% certified) 


1C up 100 up 
1.75 1-55 

2,50 2,30 


O 


SAM WOO 13MHz 
Video Monitors 

AMBER 9" .113.00 

GREEN 12".124.00 

AMBER 12" - 127.00 

Composite video I/O, 790 

lines resolution. 75/10K ohm impedance. 

BMC 13' COLOR 

monitor for your 
home computer 
video yam* dis¬ 
play. Offers 350 k 
350 resofolmn 
with 400 dots at 
the center. 

9191U . . 243,00 

BMC PRINTER 

BK-80 dot matrix printer 
with SO cps. 9*7 print 
head Quiet, reliable end 
priced for 

entry level SOELQO0 
end-user bvv 
Note: Ptease add SJO.OO shipping and hand- 
ting for the video monitors or printer. 

EPROM & RAM SUPER SALE 




P1Y 

Description 

B-24 

25up 

2715 

[450fiSJ 

395 

395 

2732 

[450nSI 

4,40 

440 

2532 

{450nS} 

4.40 

4.10 

2764 

[28 pin) 

595 

595 

Z114L-2 

[200n5l 

Call 

Call 

4164 

{in stock! 

Call 

Call 

61ISP-3 

[150nS} 

610 

5.75 

Mother Boards & Card Cages 

SLOTS 

Bare Bd KIT 

AST 

w.'UGE 

6 

519.00 $44.00 

$59.00 

$54.00 

8 

24.00 5600 

91.00 

116 00 


12 29.0O 75,00 110-00 15000 

IQMHj, Na termination. Includes power indicator and 
wining I’m- mu Km fan. Uses Ok connector for solderless, 
installation end removal o( power Et reset lines. 



64KSM A&T without RAM 5i 55 oo 
64KSM A&T w 64k RAM 132-61 IB's).339,00 
S-100 Board Uses 6MH* 6116's. V?A max. 
power, Bank Seletl plus Extended Address¬ 
ing allow for multhmemory board set-up. 4 
i ode pendant 1GK Blocks make easy use with 
multi-user systems. Any 2K RAM may be 
replaced by 2716 EPROM 

SBC-S80 Z3DA CPU, A&T . $169.00 

SBC SBC ZSQA CPU, Kit.149 00 

4MHz ZBOA CPU boards with Serial Parallel Ports. 

UFDC-1 Floppy Controller, A&T.. 245.OO 

UFDC-1 Floppy Controller, Kit .225 00 

The UFDC-1 Floppy Controller uses the 
WD179S chip which runs either 
and/or 8*7EW* Disk Drives. 

CLOCK CALENDAR A&T.115 00 

CLOCK CALENDAR Kit .95 00 

This S-100 Clock Calendar Board has 
4 interrupts. Time, Day of Week 
_ and Battery Backup- _ 

S-100 Edge Connecter TOO pin.... . . 3.95 

S-100 Prototype Board 

Double Sided 
El glass wilh gold 

I p:orca numbered 

| S i DO term nals. 

^ Matrix of 25 x 78 

solder plated do¬ 
nuts on -15” x ,1" spacing. Locations for 
headers and regulators. Great for 14,16, and 
24 pin ICS- SUN-721.12.95 


Cl /A/TO/1 A/IPQ Pf\ |lIIP STORE HOURS: MON.-FRI. 9:00am to 6:Q0pm SATURDAY 10:00am to 5:00pm 

I *lC/f VfwO //VC, Mailorder—Min. Order S10. Visa or MasterCard i please Include expiration date). Add £2.00 (shipping and handling) for 

12621 Crenshaw Blvd,, Hawthorne, CA 90250 first 3 pounds plus ,50 for each additional pound to your order. CA residents add Calif, sales tax. 
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Apple Country Ltd. has your Number for 


ROCK BOTTOM PRICES 

S) 1-800-222-2602 

\ J® 



ANADEX Dt-97Z5B CQLQR/SCRIBE 
ANADEX DF-9625A 1335-95 

ANAPEX DF-962QA 1129-95 

ANADEX WP-600D 2199-95 

ANADEX DP-65QDTR S(H5CPS 2329.95 
C-ITQH 851DSCF COLOR NEW I 

C-ITQH A10 DAISY WHEEL 539-95 
C.ITOH 851 DBF 569.95 

COMREX CR-I DAISY WHEEL 829*95 
COMREX CR-II DAISY WHEEL 469.95 
DAISEYWRITER 2000 1129.95 

DIABLO 630R155 17B4.95 

EPSON FX-80 W/THACTOR LOWH 
EPSON FX-100 F/T LGWll 

EPSON LQ-1500 LETTER QUALITY 


EPSON MX-TOO F/T 
EPSON RX-BD 
EFSQN RX-80 F/T 
GEMINI tOX 
GEMINI 15X 

GORILLA BANANA PRINTER 
IDS MICROPRISM 
IDS PRISM 132 
IDS PRISM 132C - COLOR 
JUKI 6100 PRINTER ( P) 

MANNESMANN TALLY MT160L 
MANNESMANN TALLY MT1 SDL 
MANNESMANN TALLY MT44DL 
NEC 355U SPINWRITER-IBM 1754.95 
NEC HG25 120 CPS 136 COL 719.95 
OKIDATA MICROLINE B0 299.95 

OKIDATA FACEMARK 235QS 1999.95 

OKIDATA FACEMARK 2350S 
DK ID AT A PACEMARJC 241 OP 
OKIDATA PACEMARX 24 IQS 
OKIDATA B2A W/GRAPHIC5 
OKIDATA B3A W/GRAPHICS 
OKIDATA B4F 
OKIDATA H4S 
OKIDATA 92F 
OKIDATA 93F 
OKIDATA 93S 
PRINTMASTER { DAISY) 

PROWRITER I PRINTER 
PROWRITER II PRINTER 
QUADJET COLOR INK JET PRINTER 
QUME SPRINT 11/40+ 1399-95 

SANYO PR5500 DAISY WHEEL 659.95 
SILVER-REED 55Q DAISY 699-95 
STAR DELTA-10 16QCPS LQWJ1 

STARWRITER DAISY WHEEL 1099.95 
TOSHIBA P-1350 LP 
TRANSTAR. 315 COLOR 
TRANSTAR 12QP 14CP3 
TRANSTAR 13QP 1BCFS 
TRANSTAR 140S 40CPS 
EPSON SERIAL (PS-232} 

GRAFITTI CARD 
GRAPPLER + 

MICROBUFFER H 16K 
PKASO INTERFACE 
WIZARD BPO 16K 
WIZARD SOB 16K 


LOW! ! 
LOW! ! 
LOWE ! 
LOW! ! 
LOW! ! 
1B9.95 

479.95 
1299.95 
1499-95 

549-95 

599.95 

799.95 
NEW! I 


2199-95 

2329.95 

2499.95 

379.95 

579.95 

1049.95 

1129.95 
449-95 
729-95 
829-95 

1549.95 

344.95 
619-95 


1579.95 

449.95 

464.95 
699-95 

1229-95 
134-95 
84-95 
119-95 

144.95 

129.95 

129.95 
179-95 


OTHER PRINTERS AVAILABLE 


AMDEK COLOR I PLUS 294.95 
AMDEK COLOR II PLUS 424-95 
AMDEK COLOR III 369.95 
AMDEK COLOR IV 749.95 
AMDEK VIDEO 300 (GREEN} 134.95 
AMDEK VIDEO 300 (AMBER} 144-95 
AMDEK VIDEO 3 TO (AMBER} 164-95 
BMC 12AU 12" GREEN 39*95 
BMC AU9191U 13 p COLOR 299.95 
BMC 1401 13" RGB COLOR 349.95 
BMC AU9191MU 13" RGB IBM 629-95 
COMMODORE COLOR MONITOR 269-95 
COMREX 13" COLOR W/SOUND 289.95 
COMREX 12" HI-RES AMBER 134-95 
COMREX 12" HI-RES GREEN 129-95 
COMREX 12" HI-RES LT GRN 129-95 
COMREX 13" RGB COLOR 269.95 
ELECTROHOME 9" GREEN 129.95 
ELECTROHOME 12" GREEN T44.95 
ELECTROHOME T3" RGB IBM 379.95 
ELECTROHOME 13 h RGB COLOR 359-95 
GORILLA 12“ GREEK 99-95 
NEC 12" GREEN SCREEN 154*95 
NEC 12" ECONO GREEN 109*95 
NEC 12" LO—RES COLOR 289-95 
NEC 12" AMBER SCREEN 164.95 
NEC 12" COLOR - IBM 479.95 
PRINCETON GRAPHICS HX-12 489.95 
SAKATA 13" COLOR 264.95 
SAKATA 13” RGB COLOR 499,95 
SAKATA SUPER RGB MONITOR 679.95 
SAKATA 12“ GREEN 194-95 
TAXAN 12" GREEN 124-95 
TAXAN 12" AMBER 129.95 
TAXAN RGB VISION I 294.95 
TAXAN RGB VISION III 439,95 
ZENITH 12" AMBER 119.95 
ZENITH 12" GREEN 99.95 
ZENITH RGB COLOR MONITOR 3B9.95 
USI 9" AMBER MONITOR 129-95 
USI 9" GREEN MONITOR 119-95 
USI 12" AMBER 149-95 
USI 12" GREEN MONITOR 139.95 
USI 14" I/?-RES COLOR 209-95 


ANCHOR MARK I (R5-232) 79-95 
ANCHOR MARK II (ATARI) 79.95 
ANCHOR MARK III (TI99/4A) 99-95 
ANCHOR MARK V (OSBORNE) 94-95 
ANCHOR MARK VI (IBM PC} 199-95 
ANCHOR MARK VII (RS-232) 109-95 
ANCHOR MARK XII (RE-232} 279*95 
NOVATION J-CAT 184*95 
NOVATION 212 AUTO CAT 579,95 
SttAETC'AT 212 (1200 BAUD} 429,95 
SMARTMODEM 300 BAUD 194-95 
SMARTMODEM 1200 BAUD 494.95 
SMARTMODEM 1200B - IBM, 449-95 
US ROBOTICS AUTODIAL 212 449-95 


COMMODORE 64 LOW1 l 

COMMODORE t541 DRIVE LOW!1 

IBM PC LOW !i 


COLUMBIA VP PORTABLE 2349,95 
COLUMBIA COMPLETE SYS* 2649.95 
IBM-PC COMPATIBLE SYSTEM 
128K, 2-PS/DD DRIVES, KEYBOARD 
AND COMPLETE SOFTWARE PACKAGE 


CORVUS CONCEPT MC6B0OD S3 199 

256K, B" FLOPPY DRIVE 
COMPLETE SOFTWARE PACKACE 
HI-DIRECTIONAL 8-1/2X11 SCREEN 
CORVUS CONCEPT 512K $3599 


EAGLE PC II 12BK SYSTEM 2649-95 
EAGLE SPIRIT XL 3649-95 

PORATABLE 120K RAM EXPANDABLE 
TO 64 QK RAM CM BOARD, T 32QK 
FLOPPY 10 MEGABYTE HARD DISK, 
IBM COMPATABLE KEYBOARD, 
MONOCHROME MONITOR r 2 SERIAL A, 
1 PARALLEL PORT, MS DOS 2-11, 
GW BASIC, CP/M 86 
KAYPRO II 1449-95 


LEADING EDGE 
IBM COMPATABLE COMPUTER 
8088 MPC 7.16 MH* 

7 EXPANSION SU3TS, BUILT IN 
CLOCK, PARALLEL AND SERIAL 
PORTS, 129K RAM, MONITOR, 
WORD PROCESSING SOFTWARE- 
CALL FOR LOW PRICEL 


NEC APC”HQ1 $2049 
NEC APC-H02 $2549 
NEC AFC-HQ3 $3049 

SANYO MBC 550 SYSTEM 769-95 
SANYO WBC-1Q0Q 1529-95 


TELEVIDEO 16-BIT DESKTOP 
129K 8QB8 5MHZ DUAL 36QK DRIVES 
INCLUDES CF/K $3499.95 

TELEVIDEO 910 TERMINAL 549.95 
TELEViOEO 925 TERMINAL 789-95 
TELEVIDEO 97D TERMINAL 1199.95 


ZENITH Z—120 ALL-IN-ONE 
BUILT-IN GREEN SCREEN 
DUAL DRIVES SPECIAL $2999.95 

APPLE //e NOW AVAILABLE 


WILDCAT STARTER SYSTEM 64K 2DH- 
6502 & Z80 APPLE-CLONE 1499-95 


DISKETTES 


SS/SD ELEPHANT 16,95 OPUS 15*95 
SS/DD ELEPHANT 19.95 OPUS 17.95 
DS/DD ELEPHANT 25.95 OPUS 24.95 


AL£ CP/M CARD 299,95 
AMDEK AMDISK 3" DISK DR 239-95 
APPLE-CAT II 264,95 
APPLE DUMPLING GX 119.95 
4TH DIMENSION DRIVE+CTEL 289-95 
4TH DIMENSION DRIVE-ONLY 199-95 
HAYES MICRGMGDEM lie 249-95 
KENSINGTON SYSTEM SAVER 64,95 
KUALA G8/TABLET W/SFTWR 99*95 
LA2&R MICROSYSTEM DRIVE 189,95 
HJCRO-SCI A2 DRIVE ONLY 239-95 
MICRO-SC I A2 W/CTRL-CARD 299-95 
MOUNTAIN MUSIC SYSTEM 289.95 
ORANGE MICRO SMART CARD NEWLt 
PREMIUM SOFTCARD 1IH 334.85 
QUADRAM 64K80COL CRD He 124*95 
RANA ELITE I W/CTRL-CAH7 349-95 
RANA ELITE II W/CTRL 499-95 
RANA ELITE III W/CTRL 649*95 
SOUNDCHASEfL MUSIC SYSTEM 619-95 
SOFTCARD (Z-8U CARD) 234-95 
SWEET P PLOTTER 459.95 
TG JOYSTICK W/TOGGLE He 49-95 
TRANSMODEM 1200 499,95 
WIOO APPLE MOUSE 124*95 


KOALA FAD TOUCH TABLET 99,95 
KRAFT JOYSTICK 54-95 

MICROSO FT S Y ST EMC HD 256K 449-95 
MICROSOFT MOUSE 134-95 

MOUSE SYSTEMS PC MOUSE 224.95 
QUADLlNK AFFLE EMULATOR 409,95 
QUAD RAM QUADEiOAHJ I 64K 289,9 5 

QUADEAM QUADCOLOR I 229*95 

QUADRAM QUADCHROME MON 524-95 
QUADRAM QUADSCREEN MON 1549-95 
RANA DS/UO DISK DRIVE 259-95 
STB SUPER I/O MULTIFUNCT 169.95 
TG JOYSTICK W/TOGGLE 49,95 

TRANSEND P-C- MODEM 1200 399*95 
VERSAWR1TEH GRAPH TABLET 239-9 5 
WIZARD SPOOLER P/S 16K 239.95 


CBH&4 HARDWARE 


CARDBOARD/5 5 SLOT EXP AN. 54.y5 
CARD? GRAPHICS INTERFACE 64-95 
DATA2Q Z80 VIDEOPAX 224-95 

GKAPPLEH CD NEW PRINT INTERFACE 
KOALA GRAPH TABLET W/SFT 79.95 
MSD-5D1 DISK DRIVE 3 39-95 

VOICE BOX 99.95 


We will try to meet or beat any advertised price! 
CALL US... WE CAN HELP! 1-800-222-2602 


caitnm 

t CEB. J 


Terms We accept American Express. No extra charge tor Visa/MasterCard. Cashier's Check. - 

personal check (allow 2 weeks to clear) Shipping & Handling: 5% ($5 min), APQ PPG Alaska w f*f**' m 

Hawaii & Monitors 5% ($10 min.) Foreign orders 15% ($15 min.) All items are new with / f / 1. 

manufacturer s warranty. Prices are subject to availability Si change without notice. Purchase order i 
must include check, California residents add 6% sales tax Send $1 (good toward first purchase) for -* 

now fall catalog. 

Apple Country, Ltd, is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry^^C 

and is a California corporation not affiliated with Apple Computer Inc. Apple is a trademark of Apple Computer Inc. 


For technical assistance, order status and California calls (619) 765-0239 
Apple Country, Ltd., P.0. Box 1099. 2602 Washington St., Julian, Calif. 92038 
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S-100 


PRAM 



Permanent RAM . mpm .cdos 

CROMIX . OASIS . AMOS 

V MOST VERSATILE MEMORY AVAILABLE 

* 8/18 BIT * 24-BIT EXTENDED ADCRESStNC ■ PHANTOM 
■ ft'lE MHZ • PEEEB5B * LOW POWER ■ EPROM-RAM MIX 


LITHIUM BATTERY BACKUP avoids power [aMura crashas Intel¬ 
ligently. Unique pOWER-FAIL-SENEE cirtull allows processor 
CO sa«q rsgists# infcjnnalion and disable bda«l bePOMi POWER 
FAILURE CRASHES memory 


HO BANK 256S . ,,, T .*1.2S9 Beflary Backup.*79 


BG COMPUTER APPLICATIONS, 2M Broohaide.. Bryan, 
T»m 77801 International orders add 30% 

<403) 775-5009 


Apple 

Compatible Drives 

«195 

Includes: 

• 40 TRK, 163 K Drive 

• Cabinet & Cable 

• Free Shipping 

• 6 Month Warranty 

Order Toll Free: 

Free Shipping 

1-000-531-5475 {Outside 01 Texas) 

(512) 250-1489 (In Texas] 


Kompufldd 


Corp 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


*^3M 


SPECIAL' 



We re bringing in Che New Year with 
specials on quality 3M information 
processing products, including: 

• DISKETTES * MAC TAPE 
* DATA CARTRIDGES 
PLUS! specials on many other pro¬ 
ducts in our full-range discount 
catalog of computer supplies. Call, 
write, or utilize reader service to 
obtain your FREE catalog of 1984 3M 
Specials, 

LYBEN COMPUTER SYSTEMS 

12SOE Rankin Or rj Troy, Ml 48083 
Phone: (313) 589-3440 

simply § 1 in service & Reliability 


411 Authorized Distributor 
WlYI Information Processing Products 
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* Special ★ 
SMITH-CORONA TP-1 

Utter Quality * Daisy Wheel Printer 



• Parallel Interface 

• Microprocessor Electronics 

Order Toll Free: 

Free Shipping 

1-000-531-5475 (Outside Of Texas) 

(512) 250-1523 (In Texas) 


5349 


iCompufldd 


COrp. 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


51 / 4 ” DISK DRIVES 


* QUME 142A 

Half Height, Double 

Sided, 40 TRK/Skte.. *229 

Free Shipping 

* TANDON: TM 100-2 

Double Sided, *,%**■* 

*0 TPK/Slde *235 

Free Shipping 

* GDC: 9409 

Double Sided, 

40 TRK/SIde ®235 

Free Shipping 

* SHUGART: SA 455 

Half Heigh), Double Sided. __ 

40 TRK/Skle . >229 

Free Shipping 

Order Toll Free: 

1 -000-531-5475 (Outside Of Texas) - 9M 
(512) 250-1489 (in Texas) 

Texes Resident* Add 5H Sale* Tax. 

Compufldd c 

13010 Research Blvd., Suite 101 
Austin, Texas 78750 


SMITH-CORONA 

Memary Correcl III Messenger 

Printer & Typewriter 



> RS232 Serial Or 
Centronics Parallel 
* Multiple Pitch 10 t 12, IS 

Order Toll Free; 
Free Shipping 


1 -800-531-5475 (Outside Of Taxas) 

(512) 250-1489 (In Texas] 



iCompufldd 


Corp. 


13010 Research Blvd,, Suite 101 
Austin, Texas 78750 
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PC-LINK 

DEC VTIOO® TERMINAL 
EMULATOR 

• A full featured DEC VT1QQ* terminal 
emulator on l B M PC or IBM XT. 

• Transfer texl files between host and 
IBM PC or IBM XT 

• Very easy to use. Complete user 
documentation, 

• To use PC-LIN K program, the PC needs to 
have at least one disk drive, IBM DOB 
IBM mo nochrome or color display, a 
RS232 port, telephone modem or direct 
connect 

• Support baud rate up to 1200 baud 

• $60 00 + 55.00 for shipping & handling, 

• Inquire about source license. 

SCREENWARE CORPORATION 

P.O. BOX 3662 
NASHUA, NH 03061-3662 
Tel. 603-888-4074 


(Mill yTiOi 


1 C 


PROMPT DELIVERY!! 

S SAME DAY SHI PP1NG (U SUALLY | 


DYNAMIC RAM 


64K 

200 ns 

$ 5,97 

64K 

150 ns 

6.09 

64K 

120 ns 

6.95 

16K 

200 ns 

1.56 


EPROM 


27128 

300 ns 

$19 20 

2764 

250 ns 

5,99 

2732 

450 ns 

4.25 

2716 

450 ns 

3.60 

2532 

450 ns 

4.75 

STATIC RAM 


6264P-15 

150 ns 

$36.00 

G116P-3 

150 ns 

5.62 


MasterCard VISA dr UPS CASH COD 

Factory Newt; Prime Parts 

MICROPROCESSORS UNLIMITED 

24.000 Souin Peoria Aw* tQ%o\ oc^juici 
BE-GG5 OK 74421 l 878 * 267-4961 

iitjoci to change Ptou* djfpoti (*IC4 

jra-uupL Cali tar velum a puen u: ,i.il j: 

*■!■! F*3v,a f 5i. 

tHf ( PW CST can br- aeWErol b i*u Ijy iho "bn»«o Wfe ry hMt, 


JuPcn 
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CONTROL COMPUTER 

that features: 

• 6502 MPU 

• 55K DRAM 

• 2K to 8K EPROM 

• 4 Parallel I/O Ports 

• 1 Serial I/O Port 

• 4 Timer/Counters 

• Same Bus as SLIM, AIM 



This board can stand alone or be expanded with JOHN BELL ENGINEERING, 
INC. peripherals. 

• 6 Slot Mother Board #81-320 

• Analog I/O Interface #81-292 

• 12 Port Parallel I/O #82-036 

The board is 4.5" x 6.5" Solder mask both sides with gold fingers. Power 
5 VDC 700 MA. This board has power on reset and a crystal clock running 
at 1.2288 mhz. One of the 6522’s is used to generate baud rates from 110 
to 9600. 


USES: 

• Security Systems 

• Heat control 

• Light control 

• Solar Systems 

PRICE: 

#83-230A Assembled 
#83-230B Bare Board 


• Industrial Robot 

• Lab experiments 

• Automated slide show 

• Personal Computer 


$299.95 
$ 49.95 


John Bell Engineering, Inc. 

To order: Send check or money order. Add 6.5% tax in California. Add 5% shipping for 
orders less than $100 or 3% for orders over $100 or 10% outside U.S.A. Phone orders: 
We accept Visa or MC. Add $2.00 for C.O.D. Will Cal! Hours 9am to 4pm. Call 415-592-8411, 
JOHN BELL ENGINEERING, INC. 1014 CENTER ST. SAN CARLOS, CA 94070. 


Circle 41 on inquiry card. 


BYTE January 1984 503 













HAVE YOU TRIED THE 

DYSAN® 

QUALITY 

DIFFERENCE? 


DEALER INQUIRIES INVITED 


5V* 

If 

PRICE/10 

1D4/1 

1 SIDE/SCI DENS 

$35.00 

104/ID 

1 SIDE/DBL DENS. , 

$37.00 

104/2D 

2 SIDES/DBL DENS . . 

$43.90 

204/ID 

1 SIDE/QUAD 9E TP1. 

$43.90 

204/2D 

2 SIDES/QUAD 96 TP1 

$51.30 

8” 

3740/1 

1 SIDE/SGL DENS, . 

$36-50 

5740/ID 1 SIDE/DBL DENS 

$45.20 

374G/2D 2 SIDES/DBL DENS . 

$52.70 


Checks-vtSA-MCCOo/Acld $2 Shipping 
Call or write for our discount catalog, 

LYBEN COMPUTER SYSTEMS 

1250-E Rankin Dr„ Troy, Mi 48083 
Phone: i313> 509 3440 


THE DYSAN DISKETTE STANDARD 
AT AN AFFORDABLE PRICE 


Circle 229 on inquiry card. 


FLEXIBLE DISCS 

WE WILL NOT BE UNDER" 
SOLDI! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and 0,0,0'$ 
accepted. 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401. In Cal. call 
[8001592-5935 or 
(805)5434037 



Circle 278 on inquiry card, 


SUPER FAST! 

Z80 DISASSEMBLER 

■* Two pass operation - generates labels 
at referenced Focal ions. 

* Generates Zilog mnemonics. 

* Allows user defined labels 

• Allows define byte, define word and 
define space directives. 

* COMPLETE cross-reference 

* Output to console, list or dish devicefsj 
In any combination, 

• Generates mnemonics for GP/M 
System calls. 

• Stan and slop at any location in file. 

• Source or complete listing type output. 
Most formats available 

for ZSO CP/M. CD OS. £ (5Q95 

and TURBO DOS. 

_S" L R _ Systems _ 

For more information or to order call: 

1-800-833-3061 

In PA. (412) 282-0864 
1622 North Main Street, Butler, PA 16001 
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FLOPPY 


DISK-DRIVE 


REPAIR 

Command Services 
exclusively repairs 
Tandon and Shugaii 
disk drives. We are 
affordable, fast and experienced. 
For service, caN toll free: 

M-F, 9 a.m.-5 p.m,, 7-9 p,m, 
1*800-782-5500 
In New York State call: 
1-800-328-1800 

Command Services Corporation 

7143 Henry Clay Blvd, 

Liverpool, New York 13088 
315-457-1432 

S B 
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WHOLESALE 

MODEMS 

UL S. Robotic* 1200/860 Baud 
PASSWORD MODEM SALE! 

.... $349.00 

List Qft 1 Qty 2 Qty 5+ 
Pam word Madam 449 “ ea 3H» a*,34»“ M. CALL 

Password Features: 


• Fra# RS232 Cable 

• Phone Cable Included 

• 2 Year Warranty 
m >200/300 Baud 

• Bell 2T2A Comppt 

• Sell >03/113 COmpal 

■ Full/Had Duplex 


• Manual Answer 

• Manual Originate 

• Auto Dial 

• Auto Answer 

• Auto Mode Select 

• AulO Speed Select 

• Direct Connect 


* Software Available 

Free Shipping and Handling m Continental US A * 

3E Call 1 -(801) 298-0872 99 

Rush Check or Money Order To: 
G. R. L Wholesale Products 
P, O* dox 361 N.S L, UL 84054 
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LIFETIME WARRANTY 


GENERIC SERIAL 
COMMUNICATION CARR 


For Apple 11 + ' and Apple lie' 

The Genedc Serial Communication Card 
(GSCQ) is an asynchronous device that sup¬ 
ports all protocol needed for full handshake 
communication (Hardware DTR, CIS, RTS and 
Software XON* XOEF), The board features 3 se¬ 
lectable options: Baud Rate from 110 to 9600, 
Full or Halt Duplex and Auto Linefeed On or Off 
that are software selectable. And the 3 options 
can be controlled without burning a new EPHOM. 


Speci al In troductory 

^7095 


plus shipping 
and handling. 
Dealer Pricing Available, 


79 

Computer Technology Associates 


= New Products Division 
1704 Moon. N.E. 
Albuquerque, N.M. 87112 
(SOS) 298-0942 


Specifications subject to change without notice. 
Apple Is a registered trademark of Apple 
* ■ - *-VAE Ac 


Computer. Inc. 


VlSA/MC/AE Accepted 
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ANALOG I/O 

8 channels A/D 8 8 channels D/A.Sampling 
rates up to ’AMHr, 8 bits. Analog channels act 
as memary or \/Q Ideations, Fits most com¬ 
puters which provide access to data and 
address Fines (C64. Apple, Timex, TRSB0, 
Box & cable available. $220, 



FFT-SCOPE-A/D-D/A 

A unique peripheral which transforms the low 
Cost Timex 1600 8 printer into a powerful! 55K 
samples/sec instrumentation, signal process¬ 
ing & control system. Free catalog, call or write. 
I/O & EPROM boards A 70 pg docs:.... $286- 


(omputer A 

onfinuum 

301 Sixteenth Avenue 

Sa n Fra ncisco. CA 94118 

(415) 752-6294 


Circle 89 on inquiry card. 


SUPER PRICES E 

SUPER MICROS |BbPBHP 

COMPUTER F TECHNOLOGY 

SAGE IV computers use Ihe 63D00 CPU, coma 
with UCSD p System, PASCAL, Macro Assembler, 
Multi user system. Word processor; Spreadsheet, 
expandable to Tmb RAM. 

Available SAGE configuration* include: 

2 640K floppies & 256K RAM 
1 floppy, 256K RAM. 6mb Hard disk 
1 floppy, 256K RAM. tBmb Harddisk 
GIG BROTHER'S SPECIAL—With H«td DOSAGE 


£3760 

£5840 


A Freedom 1 CIO Terminal 
or Qkidata 92 Printer 
ot Rebate 


FREE 

FREE 

$400 


As software developers and authorized SAGE 
dealers we offer customer support. 


MARITIME 


(503) 929-2552 

6660 Reservoir Road Corvallis. OR 97333 



Circle 468 on inquiry card. 


wabash 

Flexible Diskettes 


6 Year Warranty -100% Certified 

DELIVERED PRICES 


5V4” $160 

EUNOLE$fOE T ■ ^Ch 

SINGLE GEWBITY 

48 TP> W/NUBBIW® 

Pic*#d rr? nm So* Pjl> 

»“ * 1 *. 

While 

W,'hij0 fiUNf* 

5V4” $|89 

SINGLE GlDE ■ ■ parh 

UOUBLE OENSaTY " 

43 TPl WJI1U0 fllWG 

Son Pdc* 

|sDO $U® h 

A ,p i*l u Enhr«iop« 

AVHUB RINaI 

5V4” $075 

DOUBLE 3JDf Tt gajph 

DOuBL L DEnSi iy 

4ft TPI rtvHUe RING 

^ac4*a rrj h> Son Ptct 

BULK 6AJJ 
DSDD V£jS : 

l«VC*» ■■Ceil- 

Wtuo-EnrtlDpi 

Wb H LIB HlhtG 

L 


Free shipping in continental USA Cali for 
quantity discounts We accept money orders, 
certified checks. VISA and MasterCard Persona! 
checks accepted but take two weeks to dear 
bank IV.D. add 4%. 

1 Software Services\ m 

1326-25th SL S., Suite H 
Fargo. ND 58103 

1-800-634-2248 



Circle 332 on inquiry card. 
























































Hewlett Packard 

Write or call tor prices 

SPECIArS (iiTTNTn EGATED Cl RCUITS 


m 


6502 
6520 PIA 
6522 VIA 
2716 EPROM 
2532 EPROM 
6116 2KX8 CMOS RAM 
4116 RAM 
4164 RAM 


7.45 10/6.95 50/6.55 100/615 
5.15 10/4.90 50/445 100/4.15 

6.45 10/6.10 50/5.75 100/545 

4.45 5/4.20 10/3.95 

5.90 5/5.75 10/5.45 

6.45 5/6.20 10/5.95 

8 tor 14 

6.00 



Anchor 
Automation' 

Signalman 
Modems 

FSEE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Direct Connect, and provide the 

best price-performance values 

Dealer and OEM Inquiries I Allied 


Voiktmedam with computer able 

(99| 

68 

Mark VI for IBM Personal Computer 

(279) 

139 

Mark VII Auto Oiaf/Auto Answer 

(159) 

99 

Mark XII Smart Model 1200/300 

(399) 

299 

DC HAYES Sntartmodvm 


219 

DC Hayes Smartmodem 1200/300 


529 


PROM QUEEN ter VIC 
Apple Emulator tor Commodore 64 
STAT Statistics Package for CG4 
Selltl Oik Z Level Stand lor C&4 or VIC 

C64/V1C Switch (networking} 

BACKUP ¥1.0 tape copier for CG4 or VIC 

CAROBOARD/G Motherboard - VIC 

CARDBOARD/S Motherboard - C64 

CARD PRINT G Printer Int with Graphics 

CARD PRINT B Printer Interlace—C64/VIC 

CARO BOARD/3 s Motherboard * VIC 

CARDCO C64/VIC Calculator Keypad 

CARD RAM/16 RAM Expansion - VIC 

Complete CARDCO line la stock 

CiE and VIE IEEE Interfaces in stock 

MSD SuptrDrivt for C64 if IEEE 

MAE Assembler tor C64 

Koala Tiueh Tablet— C64 or VIC 

CSC 4/1 1 12-btt A to D Board + Software 

Multiplan for C64 

Dust Cover tor C64 Of VIC ” 


170 

Call 

96 

29 

129 

20 

64 

56 

72 

40 

22 

32 

44 


366 

50 

79 

199 

79 

6 


APPLE-FRANKLIN ITEMS 

FRANKLIN—complete Hat in slack 

QUENTIN Drives for Apple/Fnnklln 219 

Swapper Stopper 26 

automatic switch between paddies and joystick 

KRAFT Apple Joystick 40 

Kraft Apple Paddle Pair 30 

Koala Touch Tablot-Appl«/Fnabciln 30 

SPINNAKER Software In sleek 
Bfudartund Sottwira ia stock 

16K RAM Card for Apple 59 

Multiple—Microsoft 185 

Solid Dik 2 Level Stand lor Apple 29 

Serial Card tor Apple 69 

MCP RAM/SO column eird tor III (AP/TXT1 139 

Z80 Softcard and CP/M (Microsoft) 235 

RANA Elite I with Controller 389 

Parallel Printer Interface/Cable 69 

Microtek and MCP lalariactt la slock 

Grappler + Interface 129 

Kraft Products tor Apple in stock 

DC Hayes Micromodem 11 299 

PFS: File 96 

PFS: Ripen 96 

Vide* 80 Column Card 209 

Apple Slue Book 19 


Qcommodore 

See vs ler Personal Business, end Educational 
requirement! Educational Disesunts available. 




PETSCAN I 8245 bast arid 

Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing cort 
figurations. Base configuration supports 2 computers. Addi¬ 
tional computer hookups Si00 each. 

CONPACK/STCP *115 

lilittlHl Temi.il Peeing. Ik PET. CBN. CM 

Include A^A^ ardware/^STCP Software 

SCREEHMAKEH 80 C alVmriA rfapter far C64 145 

Provides big screen cap abil ity lor business applicattons. _ 

GENESIS Computer Carp 

VlContrnller (for G64 tt well) 60 

combine with BSR modules tor home or business control 

COM SENSE Remote Seating Adapter tor C64er VIC 36 

COM VOICE Synthesizer for C64 or VIC 139 

includes software for text to speech, pitch, etc. 

C OM CLUCK Reel Time Cleck wfth littery hickep45 
VIC 2D Product! end Software in stick 
Bora EMI Software UMI Software 

ABACUS Software HES Software 

16K RAM for VIC 64 Vanilla Pilot 


VICTORY Software tor VIC aid C64 

Metamorphosis 16 Creator's Revenge 
16 Galactic Conquest 
16 Annihilate 
16 


Labyrinth of Creator 
Kongo Kong 
Chomper Man 
Bounty Hunter 


Grave Robbers 


27 


16 

16 

16 

13 


16 Adventure Pack 1 or II 16 


PAPER CLIP Wort Processor 
ORACLE Data Bite from Batteries Included 
Super flusCard from Batteries Included 

Commodore 64 Programmers Reference Guide 

MlcraChm for Ci4—8 levels ol play 

excellent graphics and color 

SPINNAKER Software G64, Apple, IBM. Atari 

Computers First Book of PET/CBM 

C64 or VIC SWITCH 

POWER ROM Utilities for PET/CBM 

WordPri 3+/64 with Spallmistor 

WordPro 4+ - 8032, disk, printer 

SPELLMASTER spelling checker for WordPro 

VI3ICALC for PET, ATARI, or Apple 

PET-TRAX PET to Epsen Graphics Sottwira 
SM-KJT enhanced PET/CBM ROM Utilities 

Programmers Toolkit - PET ROM Utilities 

EASY CALC lor C64 

PET Spacemaker II ROM Switch 

COPYWRITER Wot i Processor for C64 

2 Meter PET to IEEE or IEEE to IEEE Cable 
Dust Cover tor PET, CBM, 4040, or 8050 


109 

169 

16 

19 


11 

129 

78 

66 

295 

189 

40 

40 

35 

65 

36 
69 

40 


DISK 

SPECIALS 



Scotch (3M) 5" ss/dd 
Scutch (3M> 5" ds/dd 
Scotch (3M) 8" ss/sd 
Scotch (3M) 8" ss/dd 


10/ 2.20 50/ 2.00 100/ 1.95 
10/3.05 50/2.80 100/2.75 
10/2.30 50/2.10 100/2.06 
10/ 2.85 50/ 2.70 100/ 2.65 


We stock VERBATIM DISKS 

Write tur Dealer mil OEM price! 

Sentinal 5" ss/dd 10/ 1.90 50/1.B5 1O0/1.BO 

Seminal 5" ds/dd 10/2.55 50/2.50 100/2.45 

We stock Dysan disks 

Wabash 5' r ss/sd 10/1,60 50/1.55 100/ 1.45 

Wabash 5''ss/dd 10/ 1.90 50/185 100/1.75 

Wabash 8" SS/Sd 10/ 2.00 50/1.95 100/1.85 

We stock MAXELL DISKS 

Write fur detier and OEM price! 

Disk Storage Pages 10 for $5 Hub Rings 50 lor S6 
Disk Library Cases B"—3.00 5"—2.25 
Head Cleaning Kits 12 

AM A RAY Disk Storage Systems in stock. 

Innovative Concepts J^IPiJ^FlLES m stock 

CASSETTE TAPES—AGFA PE-611 PREMIUM 

OIO 10/ 61 50/ 58 100/ 50 

C-30 _ 10/.85 50/.82 100/ 70 

DATASHIELD BACKUP POWER SOURCE $265 

Battery back up Uninterruptible Power Supply with surge and 
noise filtering. The answer to your power problems, 


MultIPlin-lBM or Apple 

Quadboard for IBM available 

KOALA Touch Tablets—Apple, Atari IBM, CBM 

Psicfctert 6000 Seflwira Package 
PFS Software tor IBM aid Appli In slack 

VQTRAX Personal Speech System 

BMC 9191 Color Monitor 

BMC 12A 12" Green Monitor 

Brother HR-75 Ditsy Wheel Prfcrttr 

Dynix (Broth.fi DM5 Daisy Wheel Printer 

Itoh Prcwiiter Parallel Printer 

Pinscenk 1090 Printer with Correspondence Modi 

Daisywriter 2000 with 48K buffer 

Gemini 10X 

EPSON. Dtiditi. Stir Micronic* printers In slack 

USI CampuMOD 4 R F Modulator 

We Slock AMDEK Monitors 

Amdek DXY-100 Plotter 
A P Products 

COMPUTER COVERUPS IN STOCK 
BRINKS 6 Outlet Surge Supfiitsir/Noise Filer 

Surge Suppressor-6 outlet 

Electrohome 1302-2 13" Hi-res RGB Monitor 

Panasonic 12" Monitor (20 MHz) with audio 

Synertik SYM-1 Microcomputer 


185 


209 

280 

229 

79 

769 

469 

379 

279 

1020 

299 

29 

590 
15% OFF 

54 

29 

335 

135 

189 


CmC Interfaces (ADA 1808, ADA 1450, SADI In itocllj 
Programming 1 hi PET/CBM fComputef) — R. West 29 

Gomput el's M ach Ine Language tor Beginners 11 

MULTIPLAN tor C64 79 

HES MODEM with Siltwarv GS 

HES Sottwira end Hardwire In sleek 

UMI predicts In aleck 

ALL BOOK ind SOFTWARE PRICES DISCOUNTED 

USI Wdn Median—Bran tr AMBER 20 MHz hi-res. 
Dealer md OEM liquhlti Invited 

21 MtTH data 

FlexFile for PET/CBM/C64 $50 

Database, Report Writer with calculations, Mailing Lists 
FORTH lor PET/C64 iuilFIG model - Cargill/Riley 150 

Metacompiler lor FORTH lor independent object code 3D 

systems 

ZVM-122A 109 ZVM-123G 95 

ZVM-131 300 ZVM-135 510 

HERO 1 Robot (factory assembled) 2145 

Z29 Terminal (DEC and ADM compatible) 680 

2T-10 inteL Terminal with Serial Port 34 0 

Z1QQ 16-bit/8-bit Systems CALL 

We stock entire Zfenitft line. 

KMMM PASCAL 111 lor PET/C Bi/C 84 95 

EARL Hr PET/C9M Disk-based ASSEMBLE FI ES 

Super Graphics — BASIC Linguifo Extensions 45 

Fast machine language graphics routines for PET/CBM 

ATARI — WE STOCK ENTIRE LINE 

SPINNAKER and Broderbund Software in Stock. 

RAM/ROM for PET/CBM 4K S75 8K $90 


215 - 822-7727 
252 Bethlehem Pike 
Colmar, PA 18915 


A B Computers 


WRITE FOR CATALOG. Add $1.50 per order for United Parcel. 
We pay balance of UPS surface shipping charges on all prepaid orders 
(add extra for mail. APO/FPO. air). Prices include cash discount 
Regular prices slightly higher Prices subject to change 


Circle 7 on inquiry card. 
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T L 


$150 


Relocatable 
Threaded 
Language 

RTL is a. new language which retains the 
5 peed and extensibility of Forth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari¬ 
ables are all stored in separate areas for easy 
generation of headerless, romable code All 
code is relocatable. RTL supports local vari¬ 
ables, multitasking, redirected I/O, and even 
allows definitions to be changed retroactively. 
All source code is included- Versions are cur¬ 
rently available or under development for 
69000, 6809, SOSO, 280, 8086. 808B, and 
6502- 

RTL Programming Aids 

f 0844 Deerwoed SE 
LoweW, Mf 4W f 
{616} 897-3672 


Circle 309 on inquiry card. 


UnCROCONTROU 



WORLD 

SS^SKS^»*S-. 

fcND ™ ■ssrsisifsuss^ ■ 

jssSsssss-.-jssms 5 

—— S^" 



RS232C Computer compatible 
Paper Tape Transmitter/Model 612 

Stops and starts on character at all speeds, 
uses manual control or X-on, X-off 90-260 
volt, 50-60 Hz power. 50-9600 baud, up to 150 
char/sec synchronous or asynchronous; 
gated internal or external clock, RS 232C, 
current loop or parallel output, reads 5-8 level 
tape, 7-11 frames per character, even or odd 
parity. Desk top or rack mount. 

Addmaster Corporation, 415 Junfpero Serra 
Drive. San Gabriel CA 91776, (213) 265-1121 
Telex 674770 Addmaster SCAB 


Circle 12 on inquiry card. 


RS-232 DATA TAP... 


Made in 
America 



RS-232 DATA TAP... 

Can be used to monitor the data which is ueing 
transmuted and received on a flS-232 line. Drives a 
printer CAT, Or any oilier RS-232 receive type 
device. Requires no AC power or bat tones to operate 
ORDER NOwr Only 134.95, plus 5175 shipping 
and handling, (IL res add 5% sales tax): we accept 
MC or VISA FREE Illustrated catalog of problem 
solving equipment Phone 615/539-5827. Make 
checks payable to 


electronics 

Box 475B, MEND0TA, IL 61342 


baud MODEMS 

1200 

BAUD 

SIGNALMAN..Free hour on 'SOURCE' 

300/1200 AUTO DIAL/ANS 

$319 

'Hayes Compatible' 

300 BAUD AUTO DlAL/ANS 

$119 

300 BAUD direct connect 

$ 69 

US ROBOTICS. . .300/1200.. .MODEMS 

’Hayes Compatible' 

'Password' with cables, spkr 

$339 

'5100' card 

$339 

'Auto 212' dlxe... 

.,,.$419 

matrix PRINTERS 

LETTER 1 
QUALITY 1 

GEMINI 10 x 120 cps graphics 

$CALL 1 

PROWRITER 120 cps hi density 

$359 1 

JUKI daisys wheel IB cps 

$529 1 

ibm HARD DISKS 

CPM 1 

10 Mbyte.$1295 40 Mbyte. 

...$2495 1 

23 Mbyte.. . $1995 65 Mbyte. 

SCALL 1 

IMAGE COMPUTERS 

P.O. Box 1164, Cardiff, CA 92007 

CALL TO ORDER: 


(619) 9427373 ^gm 

(619) 436-7669 mUm IPS 

VISAMC 1 
ADD 3% 1 

(619) 27U-36GQ ^Dealer Inquiries Invited 


Circle 129 on inquiry card. 


Serial Parallet 



PRINTERS! 

PLOTTERS! 

PUNCHES! 

ROBOTS! 


Convert What You Have 
To What You Want I 

* Condon Ice Parallel 
' Hendahaka Signals 

* compact ajj x 4% x t( 


■ ftSite Serial 

■ fl Baud Rates 

' Lalchap Outputs 


No ranger will you* peripheral chcMces Oa 11mlled by tha type 
ot pert you htbvt available I Our new High Performance TOO 
Series Conveners provide lhe missing link. Based an lire 
latest In CHIOS lachnolugy, ihaas units feature full baud 
rata selection Iq 10,?K, with handshake slgnale Id maximize 
transfer elfbolencv Detailed documentation allows 
simplified InslAlllUen. Order the Model 770 (Sar;Par> or 
Modal T75 (ParfSert Today' 




CcrHiKlar Option (10 CD 
h CA nnMferrtt OK t*X 

iSfllSrVMSsrw UPS SWppIbfl I3.0D 

Pentium Bon 


CALL (805) 487-1665 or 487-1066 
For FAST Delivery 


Circle 177 on Inquiry card. 


Circle 37 on inquiry card. 


Circle 155 on inquiry card. 


Smith-Corona TP-1 Daisy Wheel Printer 

o^ $ 399 00 

UNBELIEVABLE! 

* Mly-ro'rted thAtacLeri ■ serial or parallel Interface 

* corn pat itn'e wlih most 1 choice of 10 u- r 12 Chi 

mIcrD.cnmputerc mOdvjli 

Also for your TP-1 letter quality printer— 

the Smith-Coronil Tractor feed 

* tat|u*JMVe ptmtof wWt+i* 
$ 1 OQ00 1 tor CMimutiui forms 

* ■ quick, teiyttnwwif 



Call Collect 

(214) 826-6521 

FIGURE-LOGIC BUSINESS EQUIPMENT, INC. 

6408 Gaston Avenue / Dallas. Texas 75214 


[ ANALOGS DIGITAL 
| DIGITALS ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 


rynp.ifir- - custom board lest 5700 |C, fc|v 

tonu-ar’jr'.jM ■ mizobl* Mgh and lour inputs gain 

From 1 to 1DE4 vnplr one? hold ompf her 

6 ehonne .'Jif Fer^ntn ii Mrhonnel onolog to digttol 
n ' gfr QCOjrnr prg^rdminoblo gain instrumofttotion 
ompliFier t ..otom boord S-GO - E to 15 khz 

Conversion time irninhl-.' hi,-,!-. r.-.-i :->i x i If ipi || — qrvn 

From I lo 10E-1 IE-bit sample and bold amplifier 
B-thanneI deferential lorhonnei antdag to digital 

high aMuratv prOOrr:—:rv:>. I;» las'trunv^r.Tr.on 

1 riTi i■. i • i • ■ £-100 --tt 


for additional tie tails about tne ac-ioo- 4 anti other 
fine California Data corporation 100^ individual lv 
tested, high reliability products, circle the reader 
service card numfrer below or for faster response 
| write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road. Suite C-1G 
Newbury Park. CA 91320 

(8051 498-3651 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (800)235-4137 

for prices and tnformatioa Dealer 
inquiries invited and GO. D/s 
accepted 



PACIFIC 
EXCHANGES 

100 Foothill Bhrd 
San Luis Obispo. CA | 
93401 In Cal call 
(800)592-5935 or 
[805)543-1037 


Circle 162 on inquiry card. 


Cirde 56 on inquiry card. 


Circle 276 on inquiry card. 









































nrBM-BOfl® 


Ideal for 

• COMPUTERISTS 

• OEM MANUFACTURERS 

• DEVELOPMENT LABS 

• UNIVERSITIES 

• INDUSTRIAL 
APPLICATIONS 


THE ULTIMATE OEM/PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 



FULL IBM - PC' 
COMPATIBILITYI 



Standard Key¬ 
board Interface 

(Full PC compatible) 


Hardware Reset 

reset flaw 

in PC) 


Power Connector 

(Full IBM* pinout 
compatible) 


Processor 

(Same as PC) 


8087 Numeric 
Processor 

(Same as PC) 


Peripheral 
Support Circuits 

{Same as PC) 


Configuration 

Switches 

(Same as PC) 


Wrap Area 

To facilitate special custom 
applications? 


rYEM*BO®D" Evaluation Board Kit! 

(Blank board with full assembly 
instructions and parts list.) 


Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 


Eight Compatible 
I/O Interface 
Connectors 

(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 


Special J1 
Interface 

(Allows horizontal mount¬ 
ing of compatible expan¬ 
sion cards for easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated compat¬ 
ible connector) 


Extended ROM 
Capability 

(Runs all compatible PC 
ROMS) (Jumper program¬ 
mable to accommodate all 
popular 8K, 16K h 32K and 
64K ROM chips and NEW 
EE ROMS? VPP power pin 
available for EP ROM 
burning!) (External 
VPP voltage required) 


Full Mega-Byte Ram Capacity! 
On board! 

(With parity) 

□ 256K Bytes using 64K chips 

□ 1 Mega Bytes using 256K chips 


DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 


Board Size 

10.5 inch X 13.5 inch 


ORDER NOW!!! 


□ MEGA-BOARD™ with full assembly instructions .$99.95 

□ USERS MANUAL with theory of operation, 

schematics, block diagram, application notes .$19.95 

□ MEGA-BIOS™ fully compatible MS-DOS/PC-DOS BIOS $29.95 

ORDER NOW!!! 

SATISFACTION GUARANTEED! 

10-day money back guarantee if not completely satisfied 


_ TM 

TELECOMMUNICATIONS 
srrs ^ corporation 

4100 SPRING VALLEY ROAD 
SUITE 400 

DALLAS, TX 75234 
(214) 991-1644 

TERMS: Shipment made 2 to 5 weeks from 
receipt of order. VISA, MC, money order, 
company check accepted. COD'S require 
$25 deposit. Balance UPS COD. Please 
add $2.00 shipping and handling per order. 


‘IBM and IBM PC are trademarks of International Business Machines 
Circle 134 on inquiry card. 


©1983 Display Telecommunications Corporation 
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BUY QUALITY... 

* 3M Scotch Brand DIakett&s 

* Ribbons and Prlntwheele 

* Labels and Paper 

* Diskette Storage Equipment 

* and Much More! 

,...AT LOW PRICES I 

We ahlp within 24 hours, and we pay the shipping 

C.O.D. 


P’/K'.l 


CALL TOLL FREE 
800-448-4016 
IN CA 800-556-6786 

MY Supplier, Inc . 

COMPUTER AND WORD PROCESSING SUPPLIES 

348 No. Moorpark Road 
Thousand Oaks, CA 91360 


* Credit Por Oirecl Dial Call With £30 Order 

• We Pay Shipping— MCA/ISA—COD Cosls 

• 2% Discount For Cash 
Applicable to USA Customers Only 


Word processing and graphic functions 
Proportional spacing control 
Uses IBM Selectric ribbons 
Compatible with Kay pro, IBM, Apple, 
<Q?bgrne, and others,.. • - 


Free shipping in U.S. 

COMPUTERS 
and more 

2420 University Ave, To Order 

San Diego, Ca. 92104 (619J 291-1442 


Circle 262 on inquiry card. 


Circle 308 on inquiry card. 


Circle IBS on inquiry card. 


6800/6809 

Micro Modules 


OEM 6800/6809 MICROCOMPUTER 
MODULES for dedicated control and 
monitoring, interfaces for sensors, 
transducers, analog signals, 
solenoids, relays, lamps, pumps, 
motors, keyboards, displays, IEEE-488. 
serial I/O, floppy disks, 

Winlek Cotp. 

IV I !W 'I 1 1? l r Soufn street 

Ufl 11 I I Uj Ik Lcifcr^e IN d/DOA 
- WM _, 317-7A2-W3-0 


ROGERS LABS (714)751-0442 

271Q S. CrotJdy Way, Santa Ana, CA 927Q4 


Circle 469 on Inquiry card. 


Apple ll/lle® 

Robotic Development 
Package 


MEMORY FOR IBM PC-XT 


64 K — $159.95 
320K —$319.95 
384K — $359.95 
512K — $439,95 

* Uses 64K Drams 

* Gold Fingers — Solder Mask 

* Addressing On Any 64K Block 

* No Parity 

Add 6% sates tax in California. Add 
$2 ,00 for shipping. Add $2.00 for CO D. 
Send check or money order to: 

In Sync 

5738 Commerce Blvd. 
Rohnert Park, CA 94928 
(707) 585-2793 _ 


Circle 380 on inquiry card. 


Circle 278 on inquiry card. 


JUKI 6100 

LETTER QUALITY PRINTER 


Circle 105 on inquiry card, 


Stepper Motor System __ __ 

* A6T/D Plug-In Interface vlfin 

* R2 023 Dual Axis Driver VUUU 

* [ 2 ] Size 23 Motors * 35 01 m > 

* Positioning Command with Ramping 
from Applesoft* SASIC 

Also Available with: 

0 Size 34 Motors (220 oz Inj & 

R2 D34 Dual Axis Driver iJpUOU 


Disks *n Things 


CALL 213-706-8602 


Disks f n Things 

5505 Soft wind Way 

Agoura Hills. CA 91301 

Price List Available! 


Circle 133 on inquiry card. 


wabash 




fas 1 




When if comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800)235-4137 


EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805J 543-1037) 


★ Dealer 


DISK/FILE 

CATALOGING 

SYSTEM 


SOWJjZBO GRIM- Systems 


ORGANIZE LOCATE IDENTIFY ALL FILES 


msliinl'v 


■ ■ ■ ■ a b ■: 




' 




:- .1: 


data-base: 


diti'Htt 


hnlH 


uach^a i 


m 


CATALOG 




8 


DEN 


,—:r 




Wfiimn 


SYSTEMS 


□ rive 


2812 


Westberrv 




Jdse 


CA 




40Q/926 


941 


Circle 335 on inquiry card. 


multi w Multimode-Color- 
nnnnu Graphics- 

unnrn Video-Controller 

APPLE, COMMODORE, SS 5 QC-flUB, Mu tubus 

the uUimatc an in ant grapmea controller 

• 5T2 512 3 dot high resolul-on 14 MHi do 1 doth 

• 192 kbv1« on ooafd sewn memory For 2 lull pic- 
lures # 0 Ql 4Q96 p-rogr colors / 0 level greyscale 
wnti bAw • prog hardw ASCII char generaior 5 8 
OolSIt leiOOOH * Iwtfw vector generator. 4 Hyws 
□I lines, 1.5QCUH00 dole's 8 buikt. in tig htpen inter 
rac* ion dm basis) * 3 powerful! operation modes 
simu ll CQlorppandtyw • di 3lfl ned For easy software 
imptemenlHlion. plotter-like programming 9 reed, 
mopily-wrile Hardware Tor non-destructive cno*3- 
hairs cursors etc- • fully decoded, jumper eel %? 
byt& address range 9 many additional lealufes hard¬ 
ware-pimping, write-projection, tilled chars, mler- 
rupt-g^rteralron, X/Y scr«eo-mam addressing, no 

wirapp-aroumJ eMeols. progr,. comp.videa InpulilJ. 
universal RGB and comp video output, special b&w 
modes * independent i;s kbyte EPROM area, a or 
1 6 Bit 1 Multibus ontyl 

8 APPLE and COMMODORE interface includes 
extra case with power supply' 

APPLE. COMMODORE S 18?S 

(SS 50-board, metal-case, power supply, mlsrfacei 
SS50-Bus. Multibus (board w 0 EPROMS) $ 1670 
high speed hghtpen with 513 nsec delay 
and switch £ 315 

delivery as described + manual, data sheet. Inter¬ 
facing software, please ask lor detail led information 

□ipl Ing Jurgen hnauft 

SOtnuAAt HAfiOUAflt OQTAUUCTfiCMC 

D B457 Mamlal 1. BirKenweg T. Tel. OBI Gt/4 56 A3 
W Germany Multibus is trademark ol INTEL Gorp 


DISKETTES 

AND 

COMPUTER SUPPLIES 











































Freedom-Freed the Prices! 

We have met or have beaten most advertised prices. 

Buy Direct! 


& 


r - - 


32 CPS 
48K Buffer 
Serial and Parallel 
I Year Warranty 

380 Z... 

38 K STARWRfTEf? 


DTC 380 Z 


S Unbeatable 
$ Unbeatable 



Mannesman!! Tafly 

* Standard — 7x9 160 CPS 
- NLO — 40 x 18 40 CPS 
■ 2K Suffer and Tractor Standard 

360 L 80 col Calf .Best Seller 

ISO L 132 col Call.Bestseller 

Spirit Cal!.Best Seller 



* Proportional Spacing 

■ 8 Character Styles 

■ 200 CPS Bi Directional 

* Color Optional 

* Sheet Feed • Graphics 

■ 3.4K Buffer 
Prism 80 

Prism 132 and Micro Prism 
Auto Cassette Sheet Feed 


5 Call 
i Caff 
S Call 



Star Mfcronics 


Gemini I0X + TSX 

120 CPS . SCair 

Delta J0X 

160CPS .. SCalf 

SIX 80 .. S Call 




EAGLE 



OUR PC FLYS 




Juki 6100 


It's a Piece of Cake) 


IBM Compatible 

Simply a better PC Alf models 

available;^ immediate delivery 

Caff .... Lowest S 


18 CPS IBM Ribbons 
Diablo Compatible 2K Buffer 

Best Value Yet . $ Call 


High Quality Software 
for Personal Computers 


► Word Processor 
■ Mad Ust 

► Spelfing Checker 
t Telecom 


NEW! 



Red Hot 
Special! 


Novation 

J-CAT 


* Graphics Package 

* Financial Pinner 
■ Data Manager 

Call for Prices! 


* 300 0PS Modem 

• Qriginate/Auto Answer 

Sizzling ..*89.50 



DAfSYWRITER 


as. ROBOTICS 




FRANKLJN 


OKIDATA 


SANYO PC 

ALTOS 

HAYES 

VENTEL 

COMREX 

C. ITOH 

OTRONA 

ZENITH 

NOVATION 

AMDEK 

JUKI 

DEC 

BLUE CHIP 

TELEVJDEO 

ANADEX 

BMC 

STAR 

AMPEX 

PRfNTACOLOR 

SANYO 

AXIOM 

TAXAN 

NQRTHSTAR 

TOSHIBA 

OUME 

USI 

DATASOUTH 

DIABLO 

ADDS 

VEW 

KEYTRONICS 

TRANSTAR 

MICROTEK 

NEC 

KIMTRON 

RIXON 

ANCHOR 

PIED PIPER 

SWEET-P 

EPSON 

JNTERCOLOR 

HAZELTJNE 

BROTHER 

RANA 

EAGLE 

PRJNTEK 

COLUMBIA 

SEIKOSHA 

VISUAL 

STB 

RJTEMAN 

MOLECULAR 

CORONA 

TJX 

DAISY 


Everything in 

computer related products: 


• Computers • Accessories 


OUADRAM 

PRINCETON GRAPHICS 


UDS 

SILVER-REED 


WY5E 

TEXAS INSTRUMENTS 


Modems 

Printers 

Software 

Monitors 

Terminals 


* Paper 

* Ribbons 

* Diskettes 

* Office Furniture 

* fn-Store Training 


For Price Quotes and Ordering, Call: 


1 - 800 - 821-4128 


For Technical Information and 
Order Status. Call: 



602-952-1057 or 602-954-6127 


3370 North Hayden Road • Suite 123-314 
Scottsdale, Arizona 85251 


1 


Prices riited reflect a cash ehscount and are subject to change wrrhout nonce, CO D s are snipped wrth a mmimum COD. charge. Allow 3-7 days tor personal checks to clear Product cs sutycct to 
availability. Equipment ts in factory sealed boxes wrth manufacturer's warily There will be a re-stocking charge few returned merchandise C^l first tor an RMA number. Software not warranteed tor 
u,jrtabiiifv- No return of Software which has been opened. Add 2% tor shpping & handhng charges [minimum 52-SOJ Air equipment shipped F O B Scottsdale, AZ S5Z5J Circle 222 on inquiry Card, 









































Circle 235 on Inquiry card. 



Circle 148 on inquiry card. 


IBM PC, APPLE, etc. . 


SHARING AND SWITCHING PROBLEMS? 
GILTRONIX HAS THE SOLUTION! 



Pnnier 1 Printer 2 Modem or 

Do! Main* Letter Quality Qlher Peripheral 


MANUAL UNITS AUTOMATIC UNITS 

2-6 Ports OF 2-7 Ports 

Eelecto-Swilch Auto-Switch 

Serial iRS 232)/Parallel iCeniramcsi 

LOW COST ADD-ONS FROM THE MAIN 
MANUFACTURER 

C^Giltronix 

lA] 3730 Fabran Way. Palo AHo CA 94303 
Mlfil 493-130a' 



Circle 354 on inquiry card. 



Circle 377 on inquiry card. 


ScreenWiz 
FULL SCREEN CONTROL 


An assembler subprogram you call from your 
programs ro handle screen input/output as 
IBM mainframes do. 

Define full screen format specifications 
outside your program, and call SpreenWLz to 
retrieve Ihe formats, and do all the I/O for you, 

* One command input/displays a full screen 

* Use all pf your CRT video attributes 

■ Define up to 24 function Kays 

■ Define templates for display and input. 

* Validate input while keying. Insert and 
delete characters to correct fields 

* Tab fields forward and backward 

■ Draw figures using vertical field displays 

* Save memory as only one format needs to 
be in memory at one lime, Make the 
constants to display virtual, and they don L t 
use any memory at all 

* Build help screens. Call them with one 
function key then return to where you were. 

Available now for most popular — 

BASIC \ IBM PC $99 

COBOL I CP/M-BO $99 

FORTRAN j Shipping $ 6 

PASCAL } Source code included 

HWEBPBTB SYSTEMS INC. 

15 Toronto St. Suite 700 

Toronto, Ofit Canada M5C 2E7 Visa. M/C 

{416} 366-2136 {call called lo order} Am. Express 


C compiler 

for 8080/8085/Z80 

Ni/w version at the compiler is 
available now 1 

The object cade is COMPACT 
and is FASTEST in current C tumpilerv 
Our "Sieve" program runs in 
8,0 seconds (standard 1 
and 6.2 seconds (optimized) 

(See January I4H3 RYTI., pp 2fl.l-326i 
price' : 5500 (FOB Japan) 


fnr pamphlet write: 

P.O.Bon 508 5TA, CRUZ 
CA. USA 9S0b2 

tm further mfomwlion cantiKt; 

LSI JAPAN CO. LTD. 

2-24-9 YDVQQ PttjbtWXU TOXVO (T51) IAPAN 
PHONS(taj3179-2437 


Circle 227 on inquiry card. 


FAST PRECISION 
A/D FOR APPLE II® 

■ 40,000 SAMPLES / SECOND 
DATA ACQUISITION RATE 

* 12-BIT RESOLUTION 

* 0.1 to ACCURACY 

* 8 ANALOG INPUT CHANNELS 

* REMARKABLE PRICE S375 

A LS O l LOW-COST PREC IS FO N A/D 
12 SAMPLES / SECOND $195 

ACCESSORIES 

2-CHANNEL THERMOCOUPLE THERMOMETER 


1 * CENTJGRAOE ACCURACY $ 135 

6 CHANNEL THERMOMETER $155 

16 CHANNEL MULTIPLEXER $160 


14 CHANNEL OUTPUT CONTROLLER CALL 

LAWSON LABS, INC. 

5700 RAIBE ROAD 

COLUMBIA FALLS, MONTANA 59912 
406 36753S5 


Circle 218 on inquiry card. 


Radio Shack TRS-80™ 

computers 
At Guaranteed savings 


from 

Pan 


1117 


Fh 5 
Tell 

TO 

Call i 
000 ? 





an 
nics 


ittway Ave. 
:pl. B 

f Mission. Texas 78572 
2/S81 -2786 



Circle 171 on Inquiry card. 


Circle 194 on Inquiry card. 


Circle 280 on inquiry card. 

























































HALF-HEIGHT SHUGART DRIVE 
SYSTEM FOR IBM-PC 
Choose 2 or4 320K byte half heights 
or 2 half-heights plus a hard disk, 

• Powered by energy eflrc ten I direct drive 
DC motor 

* Mounting kits available for most popular 
systems 

■ Clear and Simple instructions 

■ Full ore yea r wa rrartty 

IBM- PC 10 Megabyte Half-Height Hard Disk 

Up grade your PC loan XT! Call 

609-799-4440 10 Megabyte Half-Height Hard Disk 

also available lor y our COM PAG 

SA-712 Half-Hgt. 10 Meg Hard Disk. Call! 

SHUGART 
HALF-HEIGHT 
DRIVES 

Shugart SA465 DS/DD 
Half Height 96 TP I 
New 1 Allows reading 
and writing in single 
or double density 5,25 
diskettes Plug compatible with 
SIEMENS FDD-221-5 and similar drives 
1 YEAR WARRANTY S350 each 2 $295 each 

Formatled single densily ... 70OK bytes 


SHUGART SA86Q DS/DD 
Half-Heights" 

A double sided half m 
heights'' high speed 
disk drive. DC 

o nly opera I ion __ 

Same as used on Zenith Z-100 
1 YEAR WARRANTY £495 each 
Formatted 
Track to hack 



100-4. 



2 @ $475 each 
1 25 megabyte 
.3ms 


SHUGART SA455 DS/DD 
Half- Height 48TPJ 

A dou ble headed m i ml I oppy d i sc dri ve w 1 1 h up to320K 
on-lme storage capaciiy. Plug compatible with any 
standards'V drive,ElectncaHylhesameasTM-100-2 
and FDD-21t-5 

i year WA R RAN Tv $245 eac h 

Formatted 320K bytes, extended 360K bytes 

Track lo trank Am? 


HEATH ZENITH H8S, 09 or90 TWOET SYSTEMS 
Dual internal half-height disk drives 

Now you can replace your built-in drive wilh two 
dou ble-sided, double or single density, internal halt- 
height drives in either 40 or 96tpi format, with all hard¬ 
ware, cables, power connector adaptors, and docu¬ 
mentation included Our double-sided 40tpi works 
perfectly as a single sided right out of the box You can 
even use th i s sys te m wit h you r H -17 cont roller. An d we 
have the software drivers (at additional cost) so you 
can run out 40 or 96tpi double-sided, single density 
drives on il 1 

TWOET 455 TWOET 465 

2 SHUGART SA-455 2 SH UGART SA 465 

half height half-heighl 

48tpi double-sided 96tpi double-sided 

£595 $695 

Roth models are shipped complete with all hardware, 
shielded metal mounting plates, data cable wilh chas 
sis connectors, and complete documentation. 

WHAT TO DO WITH YOUR INTERNAL DRIVE:For 
only $60 extra plu s S h i ppi ng, we' 11 sen d you a single 5** 
case with power supply and data cable — ready to re¬ 
ceive your SIEMENS internal drive" A regular $80 
value The external: chassis disk I/O connector comes 
with your TWO FT system 


W.S.T. DISK DRIVES (formerly Siemens) 

W, S.T. FDD-100’5 B4 Same model used in Healh 
computers Added "Flippy" operation feature. 
Works wilh almost any SA 400 com pa I idle System. 
RS Model 1, North Star. S-100 and more $235 each 
C3-S195 each! with Shugart type Bezel) 

W.S.T, FDO-211 -5 

Dual headed 5%". Records data »n single or double 
d e nsi ty, us< ng ha rd or soft secto r t ec h mqu es An ex act 
TM-100-2 replacement. Use in Norlhstar and IBM, or 
any system using dual head 4Q tpi drives Same as 
COMPAQ. $265 each. 

NUMBER OF HEADS. £ 

FORMATTED DATA CAPACITY .32GK bytes 

extended 360K bytes 

W.S.T. FDD-221-5 

A double headed. &v*'\ 96 tpi{80 track) disk drive 
Capable of hard or soft sector, single or double den¬ 
sity, it's an exact replacement for the TAN DON 
100-4 S 33 5 each 
2 $295 each 


Increase your on-line storage capacity by 2,5 mega¬ 
bytes with Our new 0" double sided hall height disk 
drive. Styling matches IBM-PC Utilizes Shugart half- 
heighi S" double sided disk drives Allows reading 
CP-M data files with opitonal patch 
FD-PC8 System $1270 

Mayn a rd Con t rol ler. $ 24 5 

(Allows use of I wo internal 5 YV" and the two outboard 
6” system. Add $70 for parallel) 

JFormat $50 

J For mat 2 $50 

We have half-height mounting kits lor IBM and 

COM PAG computers 

APPLE HALF-HEIGHT DISK DRIVES Call for price 


ENCLOSURES 


MODEL 

CO N F1 QUART 10 N 

STACKING 

DIMENSIONS 

ALSO 

AVAILABLE 

PRICE 

DH&AfiT 

2 standard 5V 

horizontal 

1 7"L x 1 2 "Wx 5"H 

external chassis 

$1 25.00 





connector/ 
blank plates 


SV5AST 

i standards 1 *" 

vertical 

T1 ' i t k3’.i"W k 6"H 

verticals 1 * case 

Tor 2 halt-height 
drives 

$55.00 

or 

£75.00 
tor '* height 

DV5A &T 

2 standard &W 

vertical 

11W Lx6 Wx7 H 

“ 

$85 00 

D5HHHA&T 

2 hail-height + 
space for single 
board computer 

horizontal 

t7 ri L x t2"W x3Vi"H 

blank plates 
ext. chassis conn. 

SI 25.00 

5SHA&T 

l standard 5 V’ or 

2 hail-heighi dnves 

horizontal 

t2"L> 8 Wx4 H 

blank plate 
ext. chassis conn 

$950Q 

5SHHDMT 

1 standard or 

2 half-height 
hard disks 

horizontal 

l2"Lx8 h Wx4‘H 

blank plate 

$16500 

S ENCLOSURES 

AU 100% pur design t h ssc- 8" enqiosu res fea t u rfi &1 rent panel power switch designed wit h T" clears nee over 1 he dr Ye to 
accomodate a b«g board computer or a hard disk controller AH 16 gauge metaJ construction with D0 25 cutouts on the 
rear panel CP-206 supply mounling holes, which are standard for She 8‘' drive industry. 

DH0A4T 

2 standard s" 

horizontal 

21 "Lx I7VWJGW H 

exl. chassis conn. 

$295.00 


SHflAST 


DHHHSA4T 


FOPca 


{such as 

SHUGART BOO R 
senes or SIEMENS 
FDD-100 series] 

1 standard B" or 
2 hall-height drives 
+ space for single 
board compulei- 
lor SHUGART 
TANDON B4B 
or simitar B" 
hall-height designs 
lor SHUGART 
B 10-060 matches 
iSM-FC or 
Zenith systems 


horizontal 




20.5 L* 17 W*4 H 


blank plates 
ext chassis conn 


blank plates 
ext. chassis conn 


blank plates 


$20500 


$32000 


$320 00 


MULTIDISPLAY 

For JBM-PC, contains both mono and color display 
plus printer port, all on one card 5575 

PCS MONITOR 

The best RGB monitor going _ $4 75 

SANDSTAR MODULES FROM MAYNARD 
Sandstar Serial Port Module _ j 

Totally compatible with flflRM > I;," i >, 

sof I wa re written for - \ i 

IBM Asynchronous 1 

Adaptor Connects to MODEM, serial printer, or any 
Standard RS232-C interface device. Port may be con¬ 
figured as Serial Pud #1 or #2 Can use IBM diagnos¬ 
tics M5E130t £105 00 

SandStar Clock Calendar Module 
Features clock and calendar with battery backup, which 
ru ns wh e n PC powe r is t ur ned off or pi ug i s di sconnected 
Correct lime and date loaded each time system is 
powered up, Software included. MGL1303 £85.00 

SandStar Parallel Port Module 
A Centronics compatible I/O port Use as general pur¬ 
pose I/O port or connect to printer Utilizes same lype 
connector and pins as IBM Parallel Printer Adaptor, and 
is 100% compatible with its soltware, Conligureas Port 
# 1 or 4 2 Can. use IBM diagnostics MPA 1302 S75 j00 
SandStar Memory Module 

Use with SandStar Memory Card Expands memory by 
320K byles fur640K bytes total system memory Uses 
only one IBM expansion card No configuration required 
before plug in 

Module may be purchased with any 64 K mcremenl and 
easily expanded to 320K. Electronic disc and print 
spoofing software are also available, 

MMODOQO OK $115.00 

MM0DO64 64K $205.00 

MMQDt28. .. 128K $300.00 

MMOD192. ... 192K $390.00 

MMQD256 256K $465 00 

MMGD320 . 320K $580 00 

SandStar Game Adaptor Module 
Attach up to 4 paddles and 2 joysticks lo your IBM PC 
Can be used for general purpose input, with 4 digital and 
4 analog inputs 100% compatible with ISM PC soft¬ 
ware Uses same type 15 pin "D" subminiature I/O con¬ 
nector as the IBM Game Control Adaptor 

Maynard Electronics Multi-Function 
Memory Expansion Board 

Adds form 64K bytes lo 256K byles to your IBM PC 
Expandable with either 1 or 2 optional asynchronous 
serial (RS232-G) ports Engineered lor total eompai 
ibIikIy with IBM I/O specs. Rarity generation and de- 
techon included Ready to plug inlo64K byle sysiems. 
Optionally available with 1 or 2 RS232-C ports with 
2GmA current loop. 100% compatible with IBM hard 
ware and software, and may be used to connect your 
com put e r I o a mode m serial pr i nler or ot her devices wit h 
computer inlerface. Board ports maybe enabled or dis¬ 
abled and assigned as COM 1 and/or COM2 

MMF 1000. OK $210.00 

MMF 1064. 64 K $305.00 

MMF 1128... .. 128K $41000 

MMF 1192, 192K $510-00 

MMF 1256. 256K $615 00 

MMF1SER . ,. . $10000 

(with one serial port added) 

MMF2SER £16000 

(with two serial ports added) 

{No parallel available} 


Maynard Disk Controllers 

Description 

MODFDC (Controller w/mod ports) 
FDC8{fl" Controller) .. 

FDC5 T ii5’V Controller) 
FDCPARALLEL (Contr and para ports) 

F DC SERIAL f Contr. and serial pods) ... 
FDC 8 PARA 18 ' Contr and para ports) 
HPM (hard disk rr adule) 


RET, 

$265 

£245 

$195 

£275 

$285 

£315 

$495 


CONTROLLERS Magnolia Microsystems 
for the H-89 8 Z’&O Double Density Disc 
controller including CP/M 2,2 

Complele hardware & software support for 
-Four 5 V and Fguf B" single or double sided drives 
-48 TP! {40 track) drives 
-96 TPI 180 irack) drives 

-3-5’A" drives supported by Heath Zenith controller 
H-17 

This package includes: 
double density controller card 
-CP/M 2.2 on either 5 l v or 8' media 
new I/O decoder and monitor PROMs 
Shipping weight 7 lbs 


DATA 

CONNECTORS 

50 pi n edge card 609 50 T5 50 pm i n i in e e nd connector 
34 pi n edge card 609- 34 tS 609 - 5001 M 
50 pi m n 1 1 ne chassis 34 pm i n I i ne e nd connect or 

009-5016 609-3401 M 

34 pin mime chassis 
609 34 1 6 


POWER 

CONNECTORS 


stac king bracket lor AC socket 0 '. sing le sided 

5' * dr 8 half- heigh t drives Cl 120 
$B5orSB6 5 1 * DC connector 01116 

5 A 010/ 060 DC power 5 1 . DC soc kef Cl 119 

cuts PCB- 0 " DC C1122 

SA 050/851 FDD-200-8-AC Iree-sianding 8 ' 

B' 1 d ou b(e sided Cl 114 DC connec t or socket C n 21 
8" AC connector standard. 8 OC standard Cl 112 

single sided Cl 113 


We sell many other disk drive models 100 
numerous to list here We encourage you to call for 
our laiesi pricing and catalog Due to produciion dead 
lines, prices are 60 days old, Please call 1 Dealer 
inquiries invited. In our 5th year 1 
Pnces and specifications subject to change 
withoui notice 

MasterCard, VISA accepted NJ residents, 
add 6% sales tax 

Shipping charges: $3 00 first 4 lbs,. $.40 each 
additional lb 
COD charge $5 00 

TOLL FREE ORDER LINE 800-223-0306 
In NJ. Call 609-799-4440 9:00 am-5:30 pm est. 


^FLOPPY 

IDISK 

^SE RVICES 


FLOPPY DISK 
SERVICES. INC 
74 I Alexander Road 
Pnnceton. NJ 00540 


Circle 164 on inquiry card. 


BYTE January 1984 511 




















































maxell 

Floppy Discs 
CALL NOW-TOLL FREE 
1-800-328-DISC 

Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 

All orders shipped from stock, 
within 24 hours. Coll toll FEES* 



North Hills Corporation 

3564 Rolling View Dr■„ 

While Bear Lake. MN 55110 
1 -000-328'DISC 

MN Call Collect 1-6 1 2-770-0485 



Heath 

Users 


Double Your 
5ft" disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our F DC-880 H 
floppy disk controller, in conjunction 
with your drives, for example, 
expands memory capacity from 256 
bytes to 512 bytea per sector* 

And it handles single and double- 
sided, single and doubl^density, B' r and 
5 y t n drives — simultaneously* 



C D-R. Syttfrm* (np. 

Controlled Data Reccrdiii* Systems Inc, 

7310 Oairmoni Mesa BKd h San Diego, CA 92111 
(*191 5*0-1272 


Circle 57 on inquiry card. 


ilk 




TDK 

flexible disks 


Call Free ( 800 ) 235-4137 


for prices and information. 
Dealer inquiries invited. 



C.O.D. and charge cards 
accepted. 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal cal] 
{8051 543-1037 > 


Circle 27B on inquiry card. 


The Statistician 


CPM IBM-PC 
TRS-DOS XENIX 


Multiple Regression 
Stepwise 
Ridge 
All Subsets 
Backward Elimination 
‘ Time Senes Analysis 
h Descriptive Statistics 
1 Transformations 


* Survey Research 
11 Nonparairietrics 
- X-Y Plots 
' AIMOVA 

‘ Random Sample! 


‘ Search & sort 
* Hypothesis tests 


Please call TOLL FREE 

1-800-334-0854 (Ext. 814) 


Q 


for more information 
Or write: 

Quant Systems 
Box 628 

Charleston, SC 29402 
VISA-M/C Accepted 


Circle 299 on inquiry card. 


Computer Software Associates, cm 
established software house, sup¬ 
plies software for COMMODORE, 
APPLE, and IBM home computers, 
CSA is currently looking to expand 
its product base of serious programs 
in the areas of home, education, 
and office. 

Computer Software Associates offers 
over 30 years of market experience, 
worldwide distribution, innovative 
packaging, generous royalties, and 
programmer support. 

Interested programmers should 
contact Mike Mahan, Product 
Development Department, Com¬ 
puter Software Associates, 50 Teed 
Drive, Randolph, Massachusetts 
02368 Tel. (617) 961-S700. 

COMPUTER 
■m SOFTWARE 

ASSOCIATES 


Circle 97 on inquiry card. 


APPLE II COMPATIBLE DISK DRIVES 


Mitac AD-1 only. $W9M 

Controller Card . ,$55.00 

Just Plug in and Run 

VERBATIM 

5V*‘ Diskettes SS DD Sop 

per fw* of 10, . $23.55 

HARD DISKS FOR APPLE and IBM 

Mitac AD-100 10 MB only .£1395.00 

TELEVIDEO 

910. .S429.O0 

925. $659.00 

950 . S859M0 

MONITORS 

Mitac U" 20 MHZ 

Green . $115.00 

Amber .. $115.00 

IBM PC COMPATIBLE DISK DRIVES 

National JA-551-2 ViHT .$205.00 

OZtech, Inc . V1SA/MC Accepted 


1400 Coleman Ave. Suite £-25 
Santa Clam, CA 95050 
(800) 222-6677 
in Calif. (408) 980-9987 


Circle 23 on inquiry card. 



agiKey* 


IHI FULL FEATURED KEYBOARD EXPANDER 

Redefine any key to send a siting at characters, 

MagiKey 1 " does more 

* outomai&s application software, integrates 
Ibnclion os cursor keys 

* "help" menus displayed at any lime 

* built-in batch processing more powerful 
than SUBMIT or xsue 

* strings can redefine keys, pause tot fllMhe- 
blanks keyboard input, or contain nested 
key definitions 


* invisible to system and software 

* for any B06060a$^OCP/M 2.2, no 
system os software modifications 


$iOO 

ft SSSp, Kovpro 5.V - nquirB about othsf 5/," lormals 
cnsc*, VISA, MG Odd 6% rax in CA 


\ microSysferm 

Saaawaod Lora- 


1W09 Sagewoad Lon* 
*OWOy, Californio 92064 
CM « 493-1022 


Circle 295 on inquiry card 


The INTELLIGENT 


GRAPHICS TERMINAL 


All of this on a single S-100 board 

* Full 512 color mapping pallette 

* TTL/analog RGB color or 8 level grey 

* 660x460 4 color arid/Or 340x460 16 color 

* Transparencies, overlays, multiple paces 
■ 6066. EPROM. 128K RAM expandable 

on-card 

* Full editing Terminai/grephics firmware 

* Text throughput is greater lhan 2000 cps 

* 10 windows, individually scrollable 

* Programmable terminal formats to 113x40 

* 64K x 64K virtual screen graphics with 
clipping and scale 

* Drawn/filled circle, pie arc, polygon 

* Complex Ml patterns and line styles 


Low introductory prices Assembled and 
tested $895 Partial kit $295 


Availrple soon Fully integrated expansion 
card adds speech, sound effects, serial 1 and 
para I tel porta, and time-of-day clock. 

Advanced Graphics Engineering 
P.O Box 3403. Retton, VA 22090 

(703} 435-8110 


Circle 15 on inquiry card. 


COMPUTER INTERFACES 



Convert your electronic typewriter 
to a letter-quality computer printer! 
Available for Olivetti Praxis 30,35, 
40, & 41 and Adler/Royal 1005, 
1010, 1011/5005, 5010, 5011. 

* Centronics parallel or R5-232C 
serial 

* Easily installs inside typewriter 

* Compatible with most computers 

* Cable assemblies available 

* Prices start at only $149, 


^efectone 

CALL TOLL FREE 

26301 Industrial Blvd. 

600-227-0376 

Heyward, CA 94545 

800-421-5369 [In CA] 


Circle 320 on Inquiry card. 
















































Or evaluate primary sensor performances of 
multimillion dollar satellites? 

Or manage millions of dollars a year in 
defense contracts? 

The Air Force, that’s who. 

If you’re a talented, motivated electrical 
engineer or plan to be, you don’t have to wait to 
work with the newest, most sophisticated 
technology around. 

You can do it now, as an Air Force officer 
working as an electrical engineer. 

Don’t get us wrong. We don’t hand it to you 
on a silver platter. You have to work for it. Hard. 

But if you do, we’ll give you all the 
responsibility you can handle. And reward you well 
for taking it. 

You’ll get housing, medical and dental care — 
and excellent pay that increases as you rise in rank. 

Plus there are opportunities to attend graduate 


school. If you’re qualified and selected, we’ll pay 
75% of your tuition. Those with special 
qualifications can even study full time, at no cost. 

So plug into the Air Force. Because when it 
comes to technology, the Air Force can help you 
achieve great sophistication at a very tender age. 

For more information mail in the card, or 
call toll-free 1-800-423-USAF (in California 
1-800-232-USAF). Better yet, send your resume 
to HRS/RSAANE, Randolph AFB,TX 78150. 
There’s no obligation. 


H |ii uifSU 

fillvi FlKin 

AIR FORCE 

A great place for engineers 


Circle 465 on inquiry card. 


BYTE January 1984 513 




$-100 COLOR GRAPHICS! 



THE ORIGINAL TMS9918A GRAPHICS BOARD 

»Field-proven board meets IEEE-696 sla/idartf: lull* socketed 
with solde* masks silkscreen and gold Contact lingers 

• Pfiofitized tfistuay with bachdiop m pattern pranes plus 32 
sprite planer each pite! in a plane can be colored or transparent 

• Three graphics and one tent chspiet motJe nraiimum graphics 
resakition is 25GH % 192V in 16 colors 

• Composite video cmtpul 

• On-board i$k 6AM is separate rrom system memory 

• Vertical retrace interrupt lor real lime CloCfc capability 

• EM wan states tar use with rest MPus 

• AH hoard options are DIP switch setecuble 

• Prolessionar qualify documentation witti BASIC demonslration 
picgratns and Tis TMS9918A manual 

• Etclusiwc Graphics Edstoi 
available on B w SSSO 
CP/M-compatible ustetie 


$189.95* 

SA&T} 

ORDER DESK 

1-800-237-0400 But 440 

Technical inquires 
19011-602-4054 


MicroPynQftii<t 

Corporation 

6363 Poplar Ave • Suite 105 
Memphis TN 30119 


'Pnce includes MtcflOSPftiTE with documentation Graphics 
Editor diskette - 49 96, Manual - $19.95 Bare boars) - $59 95 
UPS ground-MOO. UPS air-$400 C0D-$1 SO forergn 
aM $16.00 VISA & MC welcome. Tty add 6% 

DEALER AND OEM INQUIRIES INVITED 



Dysan 

m/CQRPORATfOti 


c problem, boy lOOtiurftce 

. AM i 

iKI 

) 235-4137 foe prkn- and t 

r Card I 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 |ln CaL call 
(805) 543-1037) 



m 

I APPt 

V TtieA[ 


APPLEWAPE, IMG. 



The Apple Users Group 
Software Uftrary BtiTHrsia 

At truly affnrdablE prices! 

Fir ttE rrst Irme enjoy you 
Apple to to futest capwxy, 

Listnq speoalty packed disks 
uiEth ouer 60 outstanding 
programs sacti. n 

[not arable !r Om any ntlw Sdunef 
Each pecked dsk rdudes an e^tpisive varety at 
irwesUig, useful and entsrLttrvnq programs 
indEpensiCite tP dl cnrrputersls 1 Each mw&d i 
packed ask rnctides 
BUSINESS ■ EDUCATIONAL - DATA BASE * GAMES 
UTILITIES ■ SCIENCE • MUSIC * GRAPHICS . FINANCE 

Lfcrary Daks i II and lit ere rrwed categories Dedicated 
desks aru 

■ GAMES * UTILITIES * GRAPHICS ■ INTEGER - 
SCIENCE £ TECHNOLOGY. Each packed diak is 
available tor unly 159.95 each. 

WHY PAY MORE? 

Order dris* from dhis ad end Eaue up tu SI SO, Buy 
LCrary Oeka i, ll and III and get a speral ben/s c*sk 
FHEE mw 300 programs Tor $179. 95 * S3 
sluppnq For the test value, receive all B disks leBtunng 
over 600 nt our best programs ftn only 65c each 
fdr a pad*age prc« ol only S3S3 PnsLagB Paid 1 
NEW Qsfmess * PrateeMysal * tueouc Package [abating 
you cd tnng w EuGHwas tci *s hgtest evet ol enoentY); 


For Orders Only Call now j 

TOLL FREE: 18Q0 33 7 0664 flWH VftA 

Flor.du- 1.305-667-8665 Hrl MB 

dumpacHte weft ll ll► lie III EmU and Frart ln Ace [For 3.3 DOS| 


Circle 243 on inquiry card. 


Circle 276 on inquiry card. 


Circle 31 on inquiry card. 


CHIPSe. 



“DALE U 

THE INFLATION FIGHTER31 

4116 

200™ 

0/412.00 

4116 

1 50ns 

0/413.75 

2114L 

300 ns 

8/412.00 

21 14L 

200ns 

8/413.00 

4164 

200ns 

45.50 each 

4164 

150ns 

45,95 each 

6116 

I5ftra 

45.20 each 

6116 

200ns 

44.85 each 

G1I6LP 

3 50ns 

15.05 each 

1791 

Disk Canlroller 

420,00 each 

1771 

Disk Controller 

418,73 each 

260A^80ACTC 

43.50 each 

Z0OAPIO 


44.00 each 

8251A 


44.00 each 

6253 


44.25 each 

2716-1 

5V 350ns 

A/94.25 45,00 etch 

2716 

5V 450ns 

43.33 each 

2732 

5V 450ns 

43.05 each 

2532 

5V 450ns 

0/14.25 45,00 each 

2764 

3Y 300ns 20 pin 

45.03 each 

2564 

5V 

CALL 

6007 


CALL 

68000 


CALL 

Allow up to 3 wki for personal checks to clear. Please include 

ptidnr number. Priera iub|rrl to change wilhngl ndHa-f JUMppIny; & 

Handling rat 

Chips »3 50 FOB 

Bellevue, WA. (» ell else 

Washingion si 

lie mklenls add 7.9% Sales Tax 

CHIPS £ DALE 

I 206-451'9770 

10655 H.E. 4th St., Suite 400 

Bellevue, WA 98004 



Printer Cables 




.00* 




— Parallel — 

ALTOS 

ATTACHE 

ATARI 

CENTRONICS 
COLUMBIA 
EAGLE 
IBM-PC 
KAYPRO 
OSBORNE 
SANYO 
TI-99 




Oq* 


jSs* 


$ 3S. 


Oq* 


— SERIAL — 

An ACHE COM 
RS232 (DB25P) 

(9 conductor 1 -6, 20) 


CABLES UNLIMITED 

4030 Wabaska Dr. 

San Diego, CA 92107- 
619-222-3366 

'( A Ki>lk1|t1|s Ailll ll".. Sillr*. T.nv itJ 541 


WTben If comes to quality software 
for rnlcrojyjfem#, DYNACOMP delivers: 



STOCK MASTER (APPLE): $59.95 

The Systems ... Appla Alan Canon coftimodom 
Conipuifar CP/M Franklin HfrlQQ 
I5K PC Kaypro Morrow NEC NodhSiar 
Odmrrvii Suptfr&raln Timex TR&6D 

The Software 

CAM OAMEl tPut*TIO« 

NOME FINANCE INVESTING 
Tat 1UNNMUO UTlUTlC* 


Ml! *14-44/10 |5E, EQ mr:hwb rln fl ). 
E plHlk ilurtg* bos. Add 13.00 ihlpplivg. 

CALL OR WRITE FOR A FREE CATALOG 

DYNACOMP. INC. 

1437 Monroe Avenue, IIqc healer. N,Y. 1461B 
Telephone; (715) 442 3960 


Circle 59 on Inquiry card. 


Circle 383 on inquiry card. 


Circle 140 on inquiry card. 



SAVE MORE 

THAN EVER ON 

3M Scotch 

DISKETTES! 



5Ml" 5SOD—S6TP1 |74fi) 

SW DSQD-WTPr (7471, 

(Specify huA. 10 or 16 uetfgr I 

6" SS5D (740). 

*■53001741) ... 

»' D5DD (743) .. 

(Specify bON or 32 sector.} 


3M HEAD CLEANING KKT5 (23.DO 

Save even mom on quentliy ordertl 

Minimum Order: £0 diskettes. Add fG.OO shipping 
per SOD diskettes C OD charge It 65 addflionil 
Visa ■ -Mastercard ■ Checks 
For fssl service, can 

DISK WORLD! 

Nationwide: 1-800-621-6827 
In IIMnoli: 312-944-2788 

Suite 4606 - 30 E Huron Street * Chicago, Illinois 60611 


Authorized Distributor 
Information Proce&smg Products 


DISKETTES 

3M Scotch' BRAND 


AT SUPER LOW PRICES 

WE WILL SHIP YOUR ORDER 
WITHIN 24 HOURS AND WE PAY 
THE SHIPPING CHARGES 



COO ACCEPTED 
DEALER INQUIRIES INVITED 

’--1 CALL TOLL FREE 
' 1 1-1 800 922-8193 

IN CALIFORNIA 
800 468-1066 


IlltO luaintu Forma 
Computer SuppHti 

Post Office Boa 60S 
kfawbunr *ark. C* 9T3E0 




Circle 349 on inquiry card. 


Circle 121 on inquiry card. 











































IBN PC 256K 

2X 320 KB DS/DD DISK DRIVES 
FLOPPY DISK CONTROLLER 


ALL FOR $2599 



IBM PC256K COLOR GRAPHICS BOARD FLOPPY DRIVE CONTROLLER 
WITH PARALLEL PORT 360KB DS/DD DISK DRIVE. PRINTER, CABLE 
DOS 2.0, lOHB HARD DISK SUBSYSTEM INCLUDES CABLE, 
CONTROLLER. POWER SUPPLY, CABINET, SOFTWARE 


DISK DRIVES FOR IBM PC 

Double Sided/Double Density 320KB $225 

HARD DISK FOR IBM PC 

5MB $1399 10MB $1599 15MB $2199 


MEMORY BOARDS 

AST MULTIFUNCTION .$299 

AST I/O PLUS. $199 

QUADRAM 256K MULTIFUNCTION . . . $399 

HERCULES CARD .$499 

QCS BIO BLUE CARD.$479 

HAYES 

SMARTMODEM 300 BAUD ..$239 

SMARTMODEM 1200 BAUD.$559 

MONITORS 

POS COLOR MONITOR HX-12_ $499 

AMDEK, NEC MONITORS AVAILABLE . CALL 


PRINTERS 

BROTHER HR-1 $750 
OKIDATA 82A. $499 

84A.$999 

GEMINI 10 . . . $359 
NEC 3510 . . $1499 

7710. 

EPSON RX80 . $379 

MX80.$449 

HAYES SMARTMODEM 
HAYES SMARTMODEM 

VISICALC_$199 

LOTUS 1-2-3. . $359 
SUPER CALC II $199 
WORD PERFECT $349 

TAVA PC 


HR-15.$499 

83A.$699 

93A.$959 

15.$529 

3550 .$1899 

. $2075 

FX80.$599 

MX100.$649 

300 BAUD ... $239 
1200 BAUD . . $559 
MULTIPLAN . . $199 
WORDSTAR . . $329 
MAILMERQE. . $179 
EASY WRITER $129 


APPLE He STARTER SYSTEM. $1599 DeskTop, IBM PC Compatible Computer, Runs 

DISK DRIVE FOR APPLE II 6f He . . . $219 DOS 1.1, 2.0, CP/M86 . $1025 


COMPUTER POST INC. 

22102 CLARENDON ST. STE. #1 
WOODLAND HILLS, CA 91367 

(213) 999-1041 


CALL FOR FREE PRICE SHEET. 

PRICES SUBJECT TO CHAQE WITHOUT NOTICE. 
SHIPPING AND HANDLING EXTRA 


Circle 95 on inquiry card. 
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Apple 2E System... $1450. 

IBM PC System...2550. 

Dynex.449. 

Gemini 10X.209. 

Ofcldate 92/93 .449./029. 

NEC 8023.399. 

NEC 3550 . 1895. 

Amdex 300/310.135./167. 

PIS.148. 

Rena I.. 259. 

Tandon TM 100-2.249. 

Slim Dr. 5% Apple/IBM.198. 

Vldex 80 col.149. 

Anchor Mark XII 300-1200.289. 

Hayee 1200/1200B.47B./489. 

Koala lie.79. 

Weeper IPI/BPO..69./159. 

Qusdram 64K.289. 

Software 30% OFF.CALL 


Computer Price Club 


16783 Beach Blwt. Huntington Beach. CA 92647 

714-841 -8160 


□ 


Circle 96 on Inquiry card. 



1-800-328-DISC for prices and infor¬ 
mation. Dealer inquiries invited. 
C*O.D. and charge cards accepted. 
AU order* shipped from slock, wllhln 24 
hours. Call toll FREE 

North Hills Corporation 

3564 Rolling View Dr. 

White Bear Lake, MN 55110 

1-800-328-DISC 

MN Call Collect 1-613-770*0485 


Electronic 

Circuit 

Analysis 

• AC and DC analysis 

• V«ry fast, optimized machine language 

• Worst case, sensitivity analysis 

• Sweep component values 

• 64 Nodes 

• Compare circuits 

• Log or linear sweep 

• Full file handling 

■ Full editing, error trapping 

• Frequency response, magnitude and phase 

• Complete manual with examples 

• Transmission lines 

• Complex y parameters 

- Available for CP/M, MSDOS. TR5DOS 

• Price - S i 50 . DO 

Tatum Labs 
P.O. Box 698 
Sandy Hook, CT 06482 
(203) 426-2184 


O TeleVideo DEALERS 

* Ftri DumpIRwlora 

over BOOk per disk.*00 

* Typa Ahead with Print Screen 

64 ChirKtBT Type Ahetd Buffer ... IBB 

* 3270 & 2780/3730 Biiync Commumcatiun* 

from Phone 1 & Batach.*700 & 1300 

* Turbo DOS far TeleVideo.Start it *225 

* BIOS & Formrttine for 80 2H 

ua aH 20 MB ..1160 

* IT Disk Drive for 802 Campuie; 

Drive a Software. .*1,100 

•AM Cubol T *for TwboDGS 

Full System. .IS 2 5 

Run Time ,....*175 

* Standby Power System 

200VA 400VA 800VA.Allow m *30] 

RM/COBOL ft a registered trademark of 
Ryan-McFarland Corp, 

CPW r is registered liadamark of Digital Research, Inc. 
Tu-rpoOOS lS a registered trademark of Software 2000, Inc. 
PLUS OTHER GOOD TELE VIDEO STUFF! 

COGITATE, Inc. 

specialists m unique hie video software 

24000 Telegraph Read, Soulhfield, Ml 4B034 
(313) 352*2345 

VIS WWAST&R CARD Accepted 


Circle 65 on inquiry card. 


CONVERSE m COMPUTER 


AT LAST! A FULL IMPLEMENTATION e* the DrHJlMl ELIZA pragrem il 
now avaiUbte to run on your microcomputer' 

Created H WtT m iefl* ElIZA tecoma me wnu i mgs ceWtnled 
prtilicuil iiitelltyttriDB OamiMATraiicw emoram ELIZA d a noo-diraetivo 
psychoPwrMXBt who amly^M oath ti*t«m«nr ** yoy typ# n m and lh«i 
fflapontfi with h*r own comment or quwflon-and her rnmartis are 
Ohan, am*7i™)ly t£fra»iat*! 


NO*, our no* miCfOcOrrlDUtOr pCnwmltifl Ch* FULL pOwar lfld 

canoe q/ expreuion otlho original *■ tanQ oMered at rho m trod uc tar* 
prlca of only 125 And If you want bo find out how ihe doei IE lor leach 
har lo ck> morel, w will irtCHudi iha complar- SOURCE PROGRAM tar 
only 120 adrttionar 

Cn dot ydut copy ot ELIZA today and you It never again wond«r how lo 
teawnct wh B n you Iteir lunmina bay. ■'QMty, W* *W wftal ih* «>m- 
pulsr or youra can actually dnl" 

EUZA IS AVAILABLE IN THE FOLLOWING FORMATS 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 

921 North La ulolu Awanu* Dnpt a / — — ■ 
Lot Anvrlaa CA S00*8 fljjjfc : 

|2131656-7360 654-221 * Im/jUtA+j 

MC. VISA and chatlm Kcaoted ^ 


Circle 35 on Inquiry card. 


AFFORDABLE & 
RELIABLE 

EPROM 

PROGRAMMERS 
& UV ERASERS 


See our ad on Page 80 

LOGICAL DEVICES, INC 


Circle 224- on inquiry card. 


IBM PC COMPATIBLE 

Slimline Disk Drive. $215.00 ea* 

{Shugart SA 455. DS.DD 320KB) 
Slimline Hard Disk.... .$495.00 ea. 


(Shugart SA 706 5MB) 


Computer Case..... # *., 

.Cali 

Keyboard 

.Cali 

Power Supply. .. 

.Call 

Disk Controller Card..., 

.Call 

Color G rap hie/Monochrom e/ Printer 

Interface Card.. 

.Call 

Compatible Bare PCB... 

.Call 

3M Diskette SS/DD. 


3M Diskette DS/DD.... 

... $ 28 /box 


Dealer Inquiries Wefcumr 

ELECTRADE CO. (408) 946*2541 

780 Trimble Rd, Suite 605 
San Jose, CA 95131 


Circle 149 on inquiry card. 


1Hi0aKING=«IS-a 


FIRST TIME BETWEEN TWO COVERS 

No matter what type of computer you wn, this 
booh will get you on-line TODAY) 

Complete information on computer bulletin board 
systems Including: 

•What they are {and what's happening) 

■Kinds of information available. 

■Public domain systems. 

■Free software {and how to gel yours). 

•Blitz course in telecomputing 
•Buyer's guide lo modems. 

Over 400 verified Platings. Periodically Updated. 
On-line Logbook. Electronic Mail Address Book. 
SI4.95 F.P. Make checks payable to: 

Computer Food Pres* 

Div. of Coltrane & Beach 

31754 Foxfietd Dr. V 

Westlake Village, CA 91361 mBm 
Vbte* OfdeAHln} Jn-ThG Woim WwHJtJi 

HOOK IN NOW!! 

SPECIAL OFFICE 
When ontortng. rwfar to Ihi* AD arid 
receive your FIRST UPDATE FREE! 


CONTROL YOUR WORLO fife 
0 WITH YOUR VIC-20 ^jj 


With simple circuits using low cost parts and our 
program supplied on cassette tape, well show 
you how to use your COMMODORE VlC-20 for 

I Digital Thermo meters ■ Digital Clock 
I Burglar Alarm - 2 Zone. Time Controlled 
I Fire Alarm - 2 Zone, Time Controlled 
I Dusk lo Dawn Lighting with Pholo Dell 
I Furnace and Air Coni, Clock and Thermostat 
I Clock Controlled Appliance Switches 

Simple program variations In basic can operate 
lights, moifws, lyrnacas, machines, heat pumps, 
radios, sound systems, test equipment, swim- 
fiung pools, garden watering, and more. 

Your video screen will display simultaneously: 

• Two Digital Temperatures * Digital Time * Two 
Analog Inputs • Five inpul Pods Stalus * Eight 
Output Pods Status 

GET A LOW COST EDUCATION IN COMPUTER CONTROL 
ORDER YOUR CASSETTE AND INSTRUCTION ROOK NOW! | 
m.m PRICE INCLUDES POSTAGE. 

Tflrmc: MASTER CARD/VISA 


The Con linen tsl Press, Inc., Elizahelhtown, R4 17022 
Toil free- 800-233-0759 Colled in W: 1717} 367-1836 


Circle 347 on Inquiry card. 


Circle 91 on inquiry card. 


Circle 111 on inquiry card. 






































































Lyco Computer Marketing & Consultants 

TOLL FREE 800 - 233-8760 


TO ORDER 

CALL US 


In PA 1 717-327-1824 


PRINTER PRINTER PAPER 

INTERFACING AVAILABLE 

|Avall«bU far IBM PC, Apple, Atari, Vie 30 A Vic 04 


EPSON 


OK I DATA 


LETTER QUALITY 

SMITH CORONATP2.. . *449.00 

DIABLO 630 ..$1719.00 

ALPAHCOM 42 *B9,t>0 

ALPHACOM 81.*129,00 

NEC 0023.*389.00 

NEC 8025.*699-00 

NEC PC-0200 

COMPUTER.SCALL 


fiX-flO .. *SAVE* 

RX-SOFT .,. ON 

FX-80...I ft-Slock 

FX-100. **,..EPSON 

MX-80FT..PRINTERS 

MX-TOO.**CALLS* 

MANNESMANN 

TALLY 

SPIRIT BO...rtCALL 

MT 160L.,.,. ..SCALL 


BO. (SAVES 

B2A....CALL f or 

B3A*...LOWEST 

84 .. PRICES 

92 ......on than 

S3 a. ......... a., a..,. In^StOCk 

PACE MARK 2350.. , PRINTERS 

ATARI 850 

REPLACEMENTS 

IN-STOCK 


CITOH 

GORILLA 0X1 00.$179.00 

PROWRITER 8510 .,.$339,00 
PROWRITER M .,,..,.*659,00 

8800 .,.,*1025.00 

STARWRITER.*1099.00 

PRINTMASTER ,,,,.*1499.00 

STAR MICRONTICS 

GEMINI 10X.*269.00 

GEMINI 15X.SCALL 

DELTA 10....$4 79.00 


MONITORS 

Sakata Color 

$229.00 

Amdek Color 1. 


Ahidek 300 Green ... 

.. *149-00 

Amdek 300 Amber .. 

., *149.00 

Gorilla Green_ 

.,,.$99.00 

HES 64 


Sound Box. 


64 Forth .. 


Heamon. 


Turtle Graphics .... 

...$37.75 

He* writer. 

., ., *28.7$ 




MODEMS 

I ANCHOR MARK I ..$79,00 
ANCHOR MARK II 579.00 
HAYES SMART ..$-239,00 
| HAY€S MICRO II $309.00 
Micro Bit 

APP-IOOO..*129,75 

NOVATION 

| CAT.$1 44,00 

°"CAT $155.00 

J’CAT si 1 5 00 

I APPLE CAT 11.,.. j 279 00 
| 2 I 2 APPLE CAT . S5e9,QQ 


DUST COVERS 

800 .....*3.99 

400 ..a.... $3.99 

1200...a.*3,99 

410.a..a. ,*3.99 

810 ....S3 99 

1050. *5.99 

PROWRITER.*5.9* 

GEMINI 10X.*5,99 

PERCOM DISK..... 15,99 


[apple 


SSI 

Buttle of Shilo.*28.75 

Tigers In the Snow_$26.75 

Cosmic Balance.$26.75 


APPLE DUMP* INC. GX 599 75 

APPLE DUMPUNG 64 11 6 Buffed SI 79 75 

INFOCOM 

Zork I, If, or 111.. *28.75 

Deadline .. $33,75 


CARDCO 

Cardpriniur / LOl..*499 OO 

Cardprint DM1.$109 00 

5 Slot Expansion 64. £54 qq 

84 Writ. NOW.. t39 00 

84 M«|| NOW.$29,00 


SPINNAKER 64 


2j Write NOW 
84 Keypad , ..„. 

Universal Cass. Ini, 

Printer Utility. 

6 Slot Expansion.,. 

3 Slot Expansion. *34 95 

PRINTER INTERFACE....... 53975 

| PRINTER INTERFACE with 

full graphics. 555 75 

| LIGHT PEN .- $29^75 


$29.00 

*29.00 

*29.75 

$19.75 

$79.95 


Kindercomp. * 21.75 

Story M*chln*.,.*23.75 

Face Maker . $23,75 

Snooper Trooper...*29,75 

Delta Drawing.*34.75 

Shamua II c/d.*24.95 

Pinhead c/d .*22,95 


SYNAPSE 84 commodore 

ZEPPELIN C/D.*24,75 


BLUE MAX C/0 ........$24.75 

DIMENSION X C/O .,,.*24.75 
EPYX 54 

ASPHIR.*28.75 

JUMPMAN JR fl.*20.75 

■' PIT STOP R ..*26,75 


ATARI 800X1_ 

1400XL... 


Computers forptopk; 

o - - ■ - 

'm 1 Milt ‘**i 

Voice Box 2 ♦ $99,75 


600X1-SCALL harker brothers 

f nr Tutenkham R.S33.75 

" ’ * “ ^ Super Cobra R_$33.75 

LOWeSt A ® tf ° C hate R.$ 33 .75 

Prinpc F ^O0*f R *33,75 

. K SSAv e E f .*33,75 

Popeye R.*33.75 


BRODERBUND 64 
BANK STREET 

WRITER.*49.7$ 

CHQPLtFTER.*24.75 

LOOE RUNNER ..*24.73 

DROL...*24.75 


1450 . 

1050 DISK DftIVE 

OK 


*74.75 


Monkey Wrench 2 $52.75 | 
SPINNAKER 
Story Machine R , ,*26.75 I 

Face Meker R.$24.75 I 

Kinderomp R.*20.75 I 

Fraction Fever R . ,*24.75 I 
Della Drawing R , ,$26.75 | 


BLANK DISKETTES 

ELEPHANT 

Single Side SD( 10 ).tlT .75 

Single Side 00 OQJ.* 21,75 

Double Side DO (10).*26 73 

MAXELL 

MDIOOJ__ *25.79 

MO It (10).*. *38.75 

CERTRON CASSETTES 

CC-10 12 for ...$15,99 

CC -20 12 for .... a a a .. a a ... *1 7,99 

INNOVATIVE CONCEPTS 

Disk Storage (holds 10).,, .84.95 

0 +ak Storage (hold* 15)_19,95 

Disk Storage {hold a 50| , ,.*26,95 


TRAK DISK DRIVES 

AT-D1...aaa,*379.00 

AT-02 ...*399.00 

PRINTER CABLE.*22.95 

Software for AT0-2 „,, *22,95 

RANA 

DISK DRIVE 


COMPUTER CARE 

BIS 

5V* DISK DRIVE 

CLEANER.,..,*12.75 

COMPUTER CARE 
KIT ___*19.73 


HARD DISK 
DRIVES for 
APPLE IBM-PC 

5MEG.$1349.00 

10MEG ...$1599.00 
15MEG ...$1999.00 
20M6G ...$2359.00 

Add 5 it s OO Nil T R S HO (i. 

TEXAS 

INSTRUMENT 

Disk Drive.., $245.00 


PEflBCM 


FOR ATARI 
COMPUTERS 

AT88S1 ....$299,00 
AT88S2 ....$535.00 
AT**SI PD...$439.00 
RFD40S1... $399.00 
RFD40S2... $675.00 
RFD44S1... $449.00 
AT88 doubler 


TO ORDER 


MS* 


CALL TOLL FREE Or 5 «nd ord«r 1o 

800 - 233-8760 

[Customer Service 1-717-327-1825 Jersey Shore. PA 1774C 


Circle 230 on inquiry card 


POLICY 

tn-stock items shipped within 24 hours of order. Personal 
checks require four weeks clearance before shipping. No 
deposit on C O-D. orders- Free shipping on prepaidcashorders 
within the continental U S- PA residents add sales tax. All 
products subject to availability end price change. Advertised 
prices show 4% discount offered for cash, add 4 % for Master 
Card or Vis*. OEAt r R INQUIRIES INVITED. 
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Call Bob Kelly Now . , . 

Kelly Computer Supplies 
1811 Carl St. - St. Paul. MN 55113 
Toll Free . 800 - 447 - 2929 
MN Res Call Collect. . .612/644-9030 


MAXELL - DISKETTES 


\ferbatim 

flexible disks 


Call Free (800) 235-4137 for 

prices and information. Dealer 
inquiries invited. CO.D, and 
charge cards accepted. 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401 In Cat call 
{800) 592-5935 or 
{805) 543-1037 



APPLE * -PROM 
EPROM BURNER CARD 


All menu-driven software is provided along 
with a complete users manual. All com¬ 
mands are seif-prompting, there are no per¬ 
sonality modules required and all voltages 
are on-board card. 

BURNS EPROMS FEATURES 

2703 2512 2752 ‘Auto erase verify 
2716 2516 276A 'Auto burn verify 

2732A 2S64 'Partial burn capacity 

4 . ( |or 'Low Insertion force 
only socket 

now Available apple- -prom console unit! 

Computer Technology Associates 

New Products Division 
| | | I I 1704 Moon. N.E. 

I | m ^ : Albuquerque, N.M 87112 
= = I (505) 298 0942 
specifications sublet to change without notice 
Addle is a registered trademark of Apple computer, me 
VISA MC AE Accepted 


Circle 200 on inquiry card. 


Circle 276 on inquiry card. 


Circle 102 on inquiry card. 


Tektronix 40XX 
Terminal Emulation 


EMU-TEK™ IS HOW AVAILABLE FOR 
IBM PC, XT, AND MOST COMPATIBLES 

* Access powerful mainframe graphics using: 

—PLOT 10 (trademark of TEKTRONIX, Inc.) 

—DISPLA (registered trademark of ISSCO) 

—PARC (avaMle from QUESTEL, Inc,) 

—and most similar packages and services. 

■ Upgrade with complete software compatibility 

* Increase versatility with options such as: 

—High resolution board support 
—Local pen-plotter support 

—Hard copy on matrix printer 
^Advanced communications program features 
—Other terminal emulations, including: 

—VT100 {trademark Digital Equipment Copp.] 
—RETRO-GRAPHICS (trademark Digital 
Engineering, Inc,} 

■ 3D DAT NO-RISK TRIAL PRIVILEGE. 

----10H01 Date SUP O Box 61S 

-CVL F T G ) Stanton CA 9Q6S0 

Q l f DATA SYSTEMS f7H 1995-3900 

fTG m \I soon become PC INNOVAT lOrvS 


Circle 160 on inquiry card. 



CORONA 

$2395 

«2 Dr. 320K ea. 

♦ 128K RAM 

• software 


Your choice of DESKTOP or PORTABLE 

• NFC B201A note book computer $677 

• IBM-PC 64K. 2 Dra, color graphics $2499 

• COLUMBIA 2 Drs, Kybd, software $2495 

• EAGLE-PC 2 Drs, Mon, 12&K. software $2495 

• SANYO-550 IBM Compatible, 12BK $899 

• FRANKLJN Aco 1200 OMS package $1699 

• FRANKLIN Ace 1000 Pro package *1199 

• SIGMA DESG 1OM0 expsn chassis $1799 

• DATAMAC 10 MB internal (1BM-PQ $1499 

• EPSON FX-iOQ the best of Epson $739 

• Delta 10 better than FXnBO cell 

• DYNAX DX-15 letter quality, 1G cps $429 

• SILVER REED EXP-550 20 cps, 18‘ r wkte $599 

• OKI 92 160 cps DP, 40 cps correspdn $475 

• OKI 84 200 cps DP, 50 cps correspdn $946 

—Call for other items not listed— 


MICROLAND 5223 Beechnut 

Add 3% for MC/VISA Houston, IX 77096 
COD 15% deposit (713) 660-4695 

(ship same day order) 


Circle 250 on inquiry card. 


RIBBONS 

CARTRIDGES AND SPOOLS 

PRICE PRICE 
PER PER 


Anadex 9500 . 

RIBBON DOZEN 
13.50 147 00 

Commodore Pet 6023 

7.00 

8LOO 

C. Itoh Prowrrter 

.. 5.95 

68,40 

C. Itoh Starwrfter F-IO 

. 4,75 

54,00 

Data South DS-18G . 

6,50 

7100 

Epson MX-70/80 

5.25 

60.00 

Epson MX-100 

9,95 

108.00 

Epson MX-100 Reload 

6,50 

72.00 

Gemini - 10 ... 

2.50 

27,00 

IDS Mioroprism - 460 ... 

„ 6.00 

69,00 

IDS Paper Tiger 460/560 

7.50 

87, DO 

IDS Prism ....... 

™ 8,00 

93.00 

0 hi data - SQ r 82 & 83 

™ 2.50 

27.00 

Okldatv - 84 ............_ 

_, 5.00 

57,00 


TO ORDER CALL (313) 569-3218 or 
WRITE FOR OUR CATALOG 

DWIGHT COMPANY, INC. 

15565 NORTHLAND DRIVE 
WEST TOWER SUITE 004 
SOUTHFIELD, MICHIGAN 48075 



US3J25 IBM pc toe* alike casa 

*(Abova prices effitede drives, nrwnlior) i keyboard 
■Add 5V6 aa shipping charge US$490 

(Detail brochure forwarded on i*que»!) 

■Ws also salt cans, keyboards, power supplies, 
motherboards, camporonce Beparttaty *nd interfac**. 
■Full repair A guarantee available 
■/ewmoled In Canada with O&A (Sfvpmert from WA, USA.) 
ABC COMPUTERS LTD, (5 stores in BJC Canada) 

663 E- HASTING ST, VANCOUVER, BA CANADA VSA 2Z8 
PH: (804) 2S4-7S34 A 2S4-1M2 DhIw wWi WW4 


Gircie 139 on Inquiry card. 


Circle 3 on Inquiry card. 



APPLE COMPATIBLE 


Disk Drive . $ 150,00 ea. 

Controller Card. $ 35.00 ea. 

Computer Case ......... $55,00 ea + 

Keyboard .$70.00 ea. 

(Numeric and Function Keys) 
Switching Power Supply . $49.50 ea + 
Joystick (Heavy Duty). , .$ 17.50 ea. 
Slim Fan . $25,00 ea. 


Prices for dealers in quantities of 25 or more. 
End Users Inquiries welcomed 

ELECTRADE CO. (408) 946-2541 

760 Tnmbte Rd. Suite 605 
_ San Jose H CA 95131 _ 


PERIPHERALS 

FOR 

APPLE AND 1 B M | PC) 

ONE YEAH WARRANTY ON ALL ITEMS 

ALL PRODUCTS BUILT IN U S A 


EACH 

PC.R 

APPLE; SHU DART BMYE |5tt"| 

SI 79 


DISK CONTROLLER {DOS 3.2-3 3) 

59 

$ 19 

Bd COLUMN CARD 

139 

29 

(VlQEX EQUIVALENT) 

m COLUMN WITH m RAM 

129 

20 

(FOR He ONLY) 

GRAPHER PRINTER INTERFACE 

179 

29 

WITH T6K TO WK BUFFER 

AND GRAPHICS 



QUAD CARD (4 FUNCTIONS) 

159 

33 

(PARALLEL SERIAL BSR CLOCK) 
(PRINTER GRAPHICS ROM) 

29 

1» 

Z&O SDFTCAHE 

99 

(MICROSOFT EQUIVALENT! 

ISMIPCI BARE MQTHEH BOARD 

GEMINI I0X 

?&9 

175 

SILVER REED 500 

459 


5V FLOPPY DRIVE ENCLOSURE 

T7 


COLORADO COMPUTER PERIPHERALS 

THE P.C.B. COMPANY 


RR 6. BOX 7'0 GOLDEN. €0 80403 

(303) 278-7172 



Circle ISO on Inquiry card. 


Circle 66 on inquiry card. 








































































mviSICWOf AlllANCE BEMAPCH COW’CfcAllON 


ORDER WITH CONFIDENCE 

wont one ov me mmon's largest 
consumer electronic parts distributors! 


ELECTRON CS 


OUR SERVICE MAKES THE DIFFERENCE 


To order, call TOLL FREE: <800)423-5336 
Calif. TOLL FREE: (800)382-3663 
Local (213)701-5848 

Telex 181011 ORA PARTS NTGE 


18215 PARTHENIA STREET. NORTHRIDGE, CA 91325 


DISK DRIVE ^ EST 


PRICE EVER1 


Slim disk drive for 
Apple lift com¬ 
puter New 
in a box.^, 


A sturdy 
cabinet and 3' cable are included. 
Huns on Apple controller or our 
optional controller. 

ORDER NO. C<W1 

83-APL-DD-1 *229.95 

CONTROLLER 
CARD 

For two disk drives. 


ORDFftttJ 

83-APl-CTL-1 


* 49.95 


IBM COMPATIBLE 
JOYSTICK ^ 

Heavy duty 
all metal. 

Featuring —| 

ultra linear 
pots, self 

centering, dual tine center 
adjustments. The finest industrial/ 
commercial joystick available 
ORDER NO t a a 

83~JB~XY~23 *44.95 


APPLE* COMPATIBLE 
JOYSTICK With double 

trigger feature. (Four total) 
light weight, linear pots. 

ORDER NO 

83-APL-XY-9 


SELF CENTERING 
APPLE COMPATIBLE 
JOYSTICK 

With double trigger 
feature. (Four total) 
light weight, 
linear pots. 

ORDER NO 

83-APL-XY-1B 


5 'A" DISK DRIVE 

SPECIAL 


MPi 
MODEL 
B-51 

single side, 
double density 
BRAND NEW 
Never used, no cabinet. 


ORDER NO. 

83-MPI-B51 


m 

ity 1 

nt — 


( 149.00 


REPLACEMENT 
KEYBOARD FOR 
APPLE II" 


Heavy d uty — error free switches. 
Switchable N key rollover, last 
key repeat Up per/lower case 
capability. Alpha lock, cable 
included. 

ORDER NO 

83-APL-KB-7 *79.95 


APPLE* COMPATIBLE 
JOYSTICK 

Cord 

terminated 
with 16 Pin 
piug. Our must 
popular joystick 

order no. a fa 

83-APL-XY-10 *16.50 


RF MODULATORS 

JL. 


*29.95 


Use your TV as a monitor. Con¬ 
verts video signals into RF, Hooks 
up to Apple with no modifications, 
FCC listed. Two versions: With 
sound and without sound. 

ORDER NO 

83-VM-42 

ORDER NO 

83 CRM-320 


Without 

Sound 


*16.00 


Sd *21.95 


Full 2A more than the original 
power supply Heavy duty. 110/ 
220V operation Mounts directly 
into Apple II case. AC cord 
included. 


ORDER NO. 

83-APL-PS-51 


*7995 


5A POWER SUPPLY 
With RUILT-IN 
COOLING FAN 


Newly patented Apple II® com¬ 
patible 5A power supply. Fits 
completely into Apple II case. 
Eliminates the need for external 
cooling fan. 

ORDER NO 

83-API-PS-53 


*89.95 


DATA SPEC™ SUPER CABLES 

Fully shielded — shock proof — low loss. 

25 Conductor RS232 cable assembly 
with 100% aiiuminex shield Special 
underhood m 
and shielding 
The best 

cables Tit 

currently m 
made! 


PLUG/JACK 

Male /Male 
Male/Male 
Male/Male 
Male/Male 
Male/Female 
Mate/Female 
Maie/Female 
Male/Female 


83-MRS232MM 
83- MRS232MM 
S3 - MRS232MM 
3-MRS232MM 
3™ MRS232MF 
3-MRS232MF 
3-MRS232MF 
3- MRS232MF 


83- 

83- 

83- 

83- 

83- 


LEHGTH 


$24.95 

27.95 
29l95 

37.95 

25.95 

28.95 
3tt95 

38.95 


SOLDER TYPE 25 PIN 
“D” IRS232) 
CONNECTOR 


ORDER NO 1-11 12-49 

83-DB25M Solder Type $225 $ 2.00 

Mate 

83-DB25F Solder Type 2.90 2.60 

83-DH25H Hood with 130 1-20 

hardware 


RF CABLES 


RCA to RCA. Connects 
computer to monitor, etc. 


ORDER NO 

83-BAR-3 
83-BAR-6 
83 BRR 12 


PRICE 

3' $1.95 

6' 2.50 

12 r 450 


Please Note; ORA Electronics products are intended to be sold to persons with a working knowledge of electronics and computing. If you do not have such 
knowledge, please visit your local dealer for products and information. 


MINIMUM ORDER £25.00. VISA. MASTER CARD accepted No surcharges Exact UPS charges will be added PREPAID: Certified checks 
and"money orders, send exact amount. No shipping, handling or insurance charges in the continental USA. PERSONAL CHECKS: add 5% shipping charges, 
allow 3 weeks to clear INTERNATIONAL BUYERS: US currency and 20% extra for shipping. CA Residents, add sales tax. 

OEM / DEALERS: send for special prices on your company letterhead. 

NO PURCHASE ORDERS OR OPEN ACCOUNTS-NO EXCEPTIONS. 
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Pioneer of Low Cost 
Apple* Compatible Computer 

Now 

^ with New 
|p improved 
^ Keyboard 
and 64K RAM 

$»QO 00 


pinecom 


No Copyright Infringements? 

Compare These Features with Our Competitors: ^ 

• Powerful Utility Program (100% Apple Compatible) ^ 

• 68-Key Upper & Lower Case Keyboard with Numeric Keypad 

• 25 Pre-programmed Function Keys 
» 2 Speed Auto Repeat Funtion 

• 64K User Memory—expandable to 192K 

• 5A Switching Power Supply (110/220VAC) 

• All ICs Are Socketed for Easy Service 

• Nation-wide Dealer Network for Convenient Technical Support 

Andbest of all, the price Assembled and Tested is just 


pinecom dp-64 

• Dual Processor (6502 and Z80A) 

• Detached Keyboard 

• 64K RAM Expandable to 192K 

• 25 Function Key Keyboard 

• Auto Repeat Keys w/Upper/lower Case 

• 2 Slim Disk Drives (optional) 

^ • 100% Apple II Compatible 

* • 40/80 Column Display (optional) 

• Runs Both Apple Soft and CP/M Software 


Model DP-64 Fully Assembled 


100% Apple Compatible - No Copyright Problems! 


Apple Look Alike 
48K User Memory 
Supports Upper a Lower Case 
100% Apple H* Compatible 


Model II 64K RAM 


\ / Model III 64K RAM w/Dual CPU.. 

(6502 tor Applesoft & 280A for CP/M) 

All above models are standard with Numeric Keypad, Function Keys, Aul 
Repeat Keys, Upper/lower Case Function, Fully Assembled and Testec 


Apple II + * Compatible 
46K Memory Space 
8 Expansion Slots 


★ SEND ★ 
ONE DOLLAF 
FOR OUR 
DETAILED 
CATALOG 


Bare Board 


Assembled & Tested 


Autoterm 80-Col w/Scftswitch. $99.95 

80-Column Card.99.95 

80-Column for Apple lie*. 49.95 

Z8D CP/M Card (no software).99.95 

16KRAM Card.49.95 

Parallel Printer Interface. .. 85.00 

Buffer for Printer Interface (16-64K).85.00 

Serial Printer Interface Card w/Adj. Baud , 85.00 

Disk Controller. 65.00 

Disk Controller DOS 3.2/3 3 Auto Select.. 75.00 
EPROM Writer Card (2715/2732/2764) . 75.08 


Parallel Interface (Centronics 
Compatible) Standard 
Microprocessor Electronics 
80c ps Bidirectional with Logic Seeking 
96 Character ASCII 
Adjustable Sprocket and Friction Feed 


PORMULA 


12603 Crenshaw Blvd.. Dept B, Hawthorne. CA 90250 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672 8758 


SEND ONE DOLLAR Shipping & Handling Charges 

FOR OUR DETAIL CATALOG Under *50 OO Over $50 DO 

Purchase Purchase 

inside California 10°* 5% 

Outside Calif, (inct, Mexico & Canada] 1 5% 10% 

Overseas 25% 30% 

Dealer inquiries, Circle 165 All others. Circle 166 


Minimum Order SIG.GO/Calrf Residents 
add 6 5% Sales Tax Phone Orders Accepted 
on VISA or NIC ONLY NO C 0 D's PnceS Sub 
lect to change without notice 


STORE HOURS 
MON-FRI—10-7 
SAT 10 6 


Apple and Apple II ^ire the trademark of APPLE COMPUTERS INC 
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DIGITAL RESEARCH COMPUTERS 

( 214 ) 271-3538 


32K S-100 EPROM CARD 

PRICE CUT! 




USES 2716 s 

Blank PC Boards $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM £ (450 NS) Are £4.95 Ea. With Above Kit. 


KIT FEATURES 

1 Uses +5V only 2716 (2Kxfl) EPHOM s 

2 Allows up to 32K of software on line' 

3 IEEE S-100 Compatible 

4 Addressable as two independent T6K 
blocks 

5 Cromemco extended or Norfhstar bank 
selecl 

6 On board wait slate circuiiry if needed 


7 Any or all EPROM locations can be 
disabled 

0 Double sided PC board solder-masked 
si Ik-screened 

9 Gold plaied contact fingers 
1C Unselected EPROM s autumaticaily 
powered down for low power 
It Fully buffered and bypassed 
12 Easy and quick to assemble 


64K S100 STATIC RAM 

* 1999,9 

NEW! 

LOW POWER! 

RAM OR EPROM! 


BLANK PC BOARD 
WITH DOCUMENTATION 
$S5 _ 

SUPPORT 1C* + CAPS 
$17.50 

FULL SOCKET SET 
$14.50 

FULLY SUPPORTS THE 
NEW IEEE 696 S100 
STANDARD 
(AS PROPOSED]) 

FOR 56K KIT $185 



ASSEMBLED AND 
TESTED ADD $5Q 


FEATURES: 

a Uses new 2K < 6 (TMM 2016 or HM 6116) RAM*. 

* Fully support! IEEE 696 24 BIT Extended 
Add re* ling. 

* 64K draw* only approximately 500 MA 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 20161 as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

* SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

* 2716 EPROMs may be installed in any ol top48K, 

* Any Of the lop 6K (E000 H AND ABOVE) may 
be disabled to provide window* to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

* Perfect lor small systems since BOTH RAM and 
EPROM may co-exist on the same board. 

* BOARD may be partially populated as 56K, 


256K S-100 SOLID STATE DISK SIMULATOR! 

WE CALL THIS BOARD THE "LIGHT-SPEED-100” BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTERS PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 

FEATURES: 

* 256K on board, using + 5V 64K 
DRAMS. 

Uses new Intel BZ03-1 LSt Memory 
Controller. 

Requires only 4 Dip Switch Selectable 
I/O Ports. 

Runs on 0060 or 280 $100 machines. 
Up to 8 LS-100 boards can be run 
together for 2 Meg. of On Line Solid 
State Disk Storage. 

Provisions for Rettery back-up. 
Software to mate the LS-100 to your 
CP/M* 2.2 DOS Is supplied. 

The LS-100 provides an Increase In 
speed of up to 7 to 10 times on Disk 
Intensive Software- 
Compare our price! You could pay 
up to 3 times as much for similar 
boards. 




64K SS-50 STATIC RAM 


$17000 

I I W (48K KIT) 


NEW! 

LOW POWER! 
RAM OR EPROM! 


BLANK PC BOARD 
WITH 

DOCUMENTATION 

$52 


BLANK PCB 
{WITH CP/M* 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 


* 69 95 


#LS-100 


$39900 


(FULL 256K KIT) 


SUPPORT ICa + CAPS 
$13.00 

FULL SOCKET SET 
$15.00 

56K Kit $219 
64K Kit $249 


THE NEW ZRT-80 

CRT TERMINAL BOARD! 

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 

ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 

COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE > OR 

WITH A MODEM FOR USE WITH ANY OFTHE PHONE-LINE COMPUTER 

SERVICES. 

FEATURES: 

* Uses a 200A and 6845 CRT 
Controller tor powerful video 
capabilities. 

* RS232 at 16 BAUD Rates Iram 75 
to 19,200. 

* 24 m 80 standard format (60 Hi}. 

* Optional formats Irom 24 x 80 
(SO Hz) to 64 lines * 96 characters 
(60 Hz). 

* Higher density formats require up to 
3 additional 2K x 8 6116 RAMS. 

* Uses N.S. INS 8250 BAUD Rate Gen. 
and USART combo 1C. 

* 3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
Include the LSI-A DM3 A, the Heath 
H-19„ and the Beehive. 

* Composite or Split Video. 

* Any polarity of video or sync, 

* Inverse Video Capability. 

* Small Size; 6,5 x 9 Inches. 

* Upper * lower case with descenders. 

* 7 x 9 Character Matrix. 

* Requires Par. ASCII keyboard. 

WITH 8 IN. 

SOURCE DISK! 

(CP/M COMPATIBLE} 


ASSEMBLED AND 
TESTED ADD $50 


FEATURES: 

* Uses new 2K x 8 (TMM 2016 or HM 6116} RAMi. 

* Fully supports E it landed Addressing. 

* 64K draws only approximately 500 MA. 

* 200 NS RAMi are standard. (TOSHIBA make* 
TMM 26161 *v last a* 100 NS- FOR YOUR HIGH 
SPEED APPLICATIONS.) 

* Board la configured as 3-16K blacks and 8-2K 
blocks (within any 64K block} for maximum 
flexibility. 

* 2716 EPROM* may be installed anywhere on 
Board 

* Top 16K may be disabled in 2K block* to avoid 
any I/O conflict*. 

* One Board support* both RAM and EPROM. 

* RAM supports 2MHZ operation at no extra 
charge! 

* Board may be partially populated In 18K 
Increments. 


32K S100 EPROM/STATIC RAM 



BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 


$ 59 9 5 


SOURCE DISKETTE * ADD $10 


SET OF 2 CRYSTALS - ADD $7,50 


* 129 “ 


NEW! 


FULL 

EPROM KIT 


FOUR FUNCTION BOARD! 


AST'FROM 
ADD $3£M 



NEW! I 


BLANK 
PC BOAfiD 
WITH DATA 
S3S.i5 


SUPPORT 

IQ'S 

PLUS CAPS 


ZRT-BO 


(COMPLETE KIT S 
2K VIDEO RAM) 


Digital Research Computers 

P.O. 00X461565 * GARLAND, TEXAS 75046 * (214) 271-3538 


We took our very popular 32K 5100 EPROM Card end added 
additional logic to create a more versatile EPROM/RAM Board. 

FEATURES: * This one board can be used in any one ol lour way*: 

A A* * 32K 2716 EPROM Board 

8 A* a 32K 2732 EPROM Board (Using Every Other Socket) 

C, As a mixed 32K 2716 EPROM/2K x 8 RAM Beard 

D. A* a 32K Static RAM Board 

* Use* New 2K * 8 (TMM2016 or HM611G) RAM'* 

* Fully Support* IEEE 636 Bus* standard (Ai Proposed) 

* Support* 24 Bit Extended A dressing 

4 200 NS (FAST!) RAM'S ere standard on the HAM KH 

* Support* both Cromemco and North Star Bank Select 

* Support* Phantom 

* On Board wait Slate Generator 

* Every 2K Block may be disabled 

* Addressed a* two separate 16* Stocks on any 64K Boundary 

* Perfect lor MP/M* Systems 

* RAM K* la vary low power (300 MA typical) 


32K STATIC RAM KIT — SI 29.95 

Far RAM Kll AST - Add SAD 


TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75<£ 
dandling. No C.Q.D. We accept Visa and MasterCharge. Tex Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85C for insurance. 


I 


*TM OF DIGITAL RESEARCH INC. (QALLF.] 


W£ ARE NOT ASSOCIATED WITH DIGITAL RESEARCH INC. (CALIF,} THE SUPPLIERS OF CPM SOFTWARE 
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IBM PINCOMPLETE SYSTEM 
VERY SPECIAL PRICE 

64K, Two 320KB Disk Drives, Floppy Disk Controller 
Video Card and High Res Monitor . $2590 


TAVA PC 

Desk Top IBM PC® Compatible Computer, 128K 
RAM, Two 320KB Disk Drives, Floppy Disk Con¬ 
troller, Video Adapter and Monitor One Parallel 
Port, Two Serial Ports, System runs DOS 1.1, 2,0, 
and CP/MS6® ..$1995 


CORONA 

Desk Top Computer .$2395 

SLIMLINE DISK DRIVE FOR IBM PC 


DS/DD 320KB By tava corp. 

$190 

DISK DRIVES FOR IBM PC 


Tandon 100-2 .. 



$240 

ADD-ON Disk Drive for IBM PCjr ® .. 

.. CALL 

MONITORS 




AMDEK 




300A . 

$190.00 

1 . 

$340.00 

30OG . 

$160.00 

11 . 

$690.00 

310A . 

$190.00 

Ill . 

$390.00 

IV . 



$1190.00 

PRINCETON GRAPHICS SYSTEMS 


Hi-Res Color.. . 

, , * * * , * * . K 


$490 

PRINTERS 




DAISYWRITER 2000 


CALL 

OKIDATA 




82A . 

.. .$440 

84A . 

$975 

83A . 

$690 

92A . 

$575 

93A . 



$970 

BROTHER 




HR-1 ... 



$750 

DX-1S . 



$490 


NEC SPINWRITER 

7710-1 .$2050 3510 .$1450 

7715-1 . $2200 3515 .$1450 

7720-1 .$2500 3530 .$1650 

7725-1 .$2500 3550 .$1950 

7730-1 .$2050 PC8023A .$550 

HARP DISKS TOR IBM PC® 

10 MB Hard Disk Sub-System by TAVA CORP. 
includes Software, Cables, etc. Internal, $1295 

MEMORY BOARD! 


AST 

IO Plus. Five function Card .$199 

Combo Plus. 4 function card. Fully pop. 256K $450 
Mega Plus. Fully pop. 512K $090 

AST SIXPAK 384K.CALL 

QVADRAM 

Quad Card. Fully pop. 2S6K .$450 

OOADLINK.CALL 

CONOGRAPHIC 

High Res. Color Graphics Card .$995 

BIG BLUE. .... $470 

HERCULES Graphics Card . $490 

MAYNARD SANDSTAR SERIES 

FDCS 1/4 & 8" . $220 

Multifunction Card ... $90 

Memory Card .$180 

DISK DRIVE FOR APPLE 

Slimline, or Standard . $190 

APPLE He 

Computer System, Controller, Two Disk Drives, 
Monitor . $1590 



( 714 ) 838-9100 


631 E- First St., Tustin, CA 92680 

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


APPLE is a Trademark of Apple Computers, Inc. 
IBM is a trademark of IBM Corp. 

CP/MB6 ua a trademark of Digital Research, Inc, 
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That's right. It you compare the ben eh I s of ur deling from National Computer lo all our competitors, you'll $ee why more smart 
shoppers buy Irom us everyday We save you money even before you order wllh our toll free flOO line, and then If you find a 
lower advertised price we'll Try to meet 11 Since we stock what we advertise you can rest assured your order will be shipped 
promptly. In addition, if lor any reason you are nol satisfied with any hardware you purchase from Nahonal Computer you 
may ralurn il for exactly what you want or a full refund- Check us pull We've been in business lor over 4 years, and one glance 
at our catalog will demonstrate the commitment we have to direct marketing and to our fine customers. 


HOURS: 

M ON DA Y-FR1 DAY ^ 
7:30 AM-ftOO PM P.S.T. 
SATURDAY 
9:00 AM-3:00 PM 




VIDEO MONITORS 

AMDCK30012' Hl-raagraflr. 1 


AMDEK500A 12'Ambar 1S*95 

AM DEK 00H3M PUB 13" Color NMM 

A M DEK Color » h, wi RGB *39 9* 

AMOEK 3100 Green .. . ttt.lf 

amdek 3ioa Attobar tn.sc 

COMREX 5600 12 ‘ m-f*t 

amber. 1G9 9S 

NEC 1201M 17" Mi res green 15B.BG 

Plin»ton Pbs HX-U 9S 

TAXAN Vialon 1l2 ,r md-rat 

RGB . 329.BS 

TAXAN 13" hb-FW 

amber 149B5 

ZENITH 12" hi -mb 

Oner MOBS 


vldao monochfDnercoSorJgr apbl cs 
e*fd, end IBM lype keyboard fnclud 
Dd w^hch- ffttvm is MS-DOS. CPYM 86. 
BASIC A [w/cclpr griuNct. 
layCftronous communfe aTlwis sup¬ 
port, fflAcro Humbler) Perted 
Write!. P*H«I spoiler. Purled C*|t, 
Per reel Filar. Cel umbra Tutor, 
diagnostics and HOT LINE Supper! 


EAGLE PC-2 
IBM Compatible 

Includes I20K. iwa USlDD 320k 
drives, eo<0* card, keyboard, monttM. 
two aerial porta, one parallel perl. 
Eagle WrUar, Eagle Calc. MS-DOS 


-APPLE COMPATIBLE— 
Wildcat Mobile Computer 

MK Ham, one or Twc drives, now 
serial, ana parallel pan RGB oulpul 
diilui:hiiLllH keyboard Cell til* m<IIP 
Inlmmellnn 


KOAl A TOUCH TABL ET 

nrn dlouiuhli'ii .iiir»i' 


CALL 


MISCELLANEOUS 


Only 435 

Now yam can f U n Apple sollwara on 
youi IBM PC. Advance tachnelom 
Ironv the IBM PC peripheral ingtfsr 
Quadfam hu made It possible 
Quadllnk allows using all IBM 
enhancements while running Apple 
aehwjLnj. Including all peripheral* 
Now you can ertloy lire beat a! both 
eollwefB worlds Including M-tbs 
games, special packages, Hal 
available on (he IBM PC. Apple-Un 
your IBM locLay! 


ANCHOR MARK XII-Mow AvBllBbi 
300fl200 BAUD. DC Hayes 
Gornpiuiwe m 

HAVE SSmarlnwclem 3CO 21 

HAVES Smarlmodom 1200 41 

COMPATIBLE MODEMS 
FOR IBM PC 

HAYES SmaM modem 1 SOB *4 

Caclua Technology M 

Novation J-Cat SOD 11 

Rlnon PC212A [IBM PCI CM 

PC Modem Plus 34 


n DISK DRIVES FOR IBM PC 3M scotch s* d&dd 

laiulon TM IDDZDSfND J«9J Bo* dMQ .... 35.B& 

tendon 6 'A" Hal I H#igM ■ CAUL Verbatim Dl&ketlt 5 M OSOD 

Darting 5 mb CALL Box or 10 

Davijrigi 10 mb ...FOB PUN Drive Head Cleaning Ki| 

PavnnolSmfa FfUCES lor&V. 27.95 

National Computers Winter 1983 collection of State- 
of the art computer merchandise is available now. 
You'll find dozens of products, including computers, 
printers, video monitors, modems and accessories 
for IBM PC, APPLE lie and many other computer 
systems, all at the great price you expect from us. It 
Includes dozens of Illustrations and informative 
descriptions. And best of all, It's free! 


Your G u 9 r* n ta a at S a ll&tm cf ion 
We guarantee every item In this advertisemenI tor 30 days. If, tor any 
reason whatever, you ere nol satisfied! with any merchandise purchas¬ 
ed from us, we want you to return It to us at our expense We will ex¬ 
change It for exactly what you want, or will refund your money, and In¬ 
clude any shipping charges you have paid. Sorry, software must be ex¬ 
cluded from our policy due to copyright laws 

NATIONAL COMPUTER PRODUCTS 


TOLL-FREE 


T& order pica bo sind money or cashier's Chech. Personal checks 3 *«k* lb clear Prices roriect ?% cash dlsciiuel 
We accept VISA, MasterCard, American Ex press. Dinars Club and Carle Blanche Shipping, handling A Insuiarne 
charges: add 3% ol merchandise tola! |mln. 15.00$. California residents add 6% safes lex Fnrelgn cuaFamirt p4a*jie 
sail or WTlle. Prices and avatlabtlily sub|ect lo change wllhunl notice. All equipowini In new sod warranted liy 11 n* 

niAriijle/-liir«rV 


ORDERING 


uim 1 ;' 

iH* 1 *'*, 


f TAXAN 420 


r MONITOR 



NATIONAL COMPUTER PRODUCTS La 

8338 Center Drive, La Mesa, CA 92041-3791 calif. Alaska, & 

Information on products, and order inquiries call (619) 460-6502 Hawaii call (619) 698-8088 


Circle 2 on inquiry card. 


DEALERS, WE BUY EXCESS STOCK, PLEASE CALL OR WRITE 
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Wm KENSINGTON 
KK»j MICROWARE 


i QUADRAM# MICROSOFT 



SYSTEM SAVER 

• Surge Suppression 

• Fits Apple Stand 

• Dual Outlet 

• LU_. Listed $i 

• Great Gift I 1 


A.PIC (APPLE m PARALLEL} 
IPIC (IBM PAHALLEl} 

ERAM |fl DDlumrv &4K HE 
MICftDFAZER 
QUADflOARD \ or i I (&4K) 
QUADCGLOBI 
OUADCOLQfi If 
QUAD 512+(64 K] 
OUADCHHOME MONITOR 


A.L.Q.S. 

APPLESOFT COMPILER 
BASIC COMPILER 
COBOL COMPILER 
FLIGHT SIMULATOR (IBM) 
MOUSE (IBM] 

MULTI-TOOL BUDGET 
MULTI-TOOL FIN STMT 
SOFTCAfiD II 

SQFTCARD PREMIUM (IIb) 
64K IBM SYSTEMCARD 
WORD 


5 65 


QUADUNK 

479.99 


MULTI PLAN 

165.99 






sp/nnAnna 


£ APPLE 
m SOFTWARE 


ALPHABET ZOO (new) 
DELTA DRAWING 
PACEMAKER 
FRACTION FEVER (new) 
HEY DIDDLE DIDDLE 
KlNDERCOMP 
MOST AMAZING THING 
RHYMES AND RIDDLES 



BPE (GL AP. Aft. PAY. INV) 
BRODERBUNO Arcade Machine 
Bank Slistt Wider 
Chopliller 

David's Midniie Magic 
Loderunner 

CENTRAL POINT Copy 11 + 
COHVUS 

DATA MOST Aiiee 
Swashbuckler 

Kids & Apple VIC. COMM, ea 
DATA SO FT Canyon CUmbtr 
Zaxxtrn 

DLM Alien Addllidil 
AHigaloi Mi* 

Demolilion Division 
Dragon Mix 


29999 
44.09 
4999 

26.99 

26.99 

2699 

25.99 
SCALE 
29 99 

26.99 
1499 
17 99 
29 99 

Scft37.99. H-27.99 
Sch-37 99. H-27 99 
5ctv37 99, H-2799 
Sdi-37 99. H-27 99 


| i: 

v , 


ALGEBRA t, Ik, or lit 

27.99 

CDMPUMATH 

34.99 

CDMFUREAD 

21 99 

COMPOS PELL 

21 99 

COUNTING R EF 

21 95 

DECIMALS 3 0 

33,99 

FRACTIONS 3.D 

33.99 

PERCEPTION GAMES 

1999 

PRISONER II 

23.99 

PSAT WORD ATTACK 

3399 

RENDEZVOUS 

2799 

SAT WORD ATTACK 

3399 

SPELLING &EE GAMES 

2799 

SPELLING,''READING PRIMER 

2799 

STATISTICS 

21 99 


Meleor Multiplication Scb-3? 99. H-37 99 
Minus Mission Sen-97 99. H-27 99 

Spelling Wi7 37 99 

vert Vfcer/Word invasion 3799 

Wcwd Man.'Woiu Maslei 3799 

Word Rada- 37 99 

EDUFUN Frewy Flip Flop 23 99 

EPYX Crush Cfum&le Chnmp ? 2.99 

GRAPH'n CALC 14999 

HAYDEN PiewrilCT 129.99 

Sat gen II 26 99 

INCREDIBLE JACK 129.99 

JOR AND Seerer Agent 2199 

KENSINGTON Format! II 2699 

LAS Ciosswnni Magic 39.99 

LEARNING CO OumNe Games 29 99 

Bumble Plol 29.99 

Gertrudes Pubm 32.99 

Juggles Rainbow 22 99 

Magic Spell 26.99 

Moptown Parade 26.99 

Rocky's Boots 37 99 

LIGHTNING Masterlype 29.99 

MICRO LAB HiqJvih 22 99 

M w 20-49B1 2999 

Death in the Caribbean 26 99 

Gala FacEdiy 229.99 

ODESTA CHESS 53 99 

Checkers 37 99 

Ddm 37 99 

PEACHTREE (CALL 

PENGUIN Graphics .MagWin 44 99 

SIERRA ON LINE Frogger 24 99 

Scmeenirrilaf II 6999 

Screenwriter PRO 14999 

Ultima IF 44 99 

Cannonball Blit; 26.99 

General Manager 169.99 

Dark Crystal 29.99 

SOFTWARE DIMENSIONS ACCT +11 SCALE 
STATE OF THE ART SCALL 

SUB LOGIC Pinoati 26 99 

ULTRA SO FT Serpents Star 2999 

Mask ol trie Sun 29.99 

viSicDRP lean 

-87- 


£ APPLE 
m HARDWARE 


CDP 16K RAM CARD 

Primer Card £ Cable 
Fan w/surge. 2 bullets 
DAN PAYMAR Lower Casa I (rev H 
Lower Case 2 {rev 7} 

DARK STAR Snapshot (I 
EAST SIDE Wildcard 
FOURTH DIMENSION Drive 
HAYES Micromodem n 
HAYES Monmoflem He 
HOME Repeal Key 
KOALA PAD 
KRAFT Joystick 
KRAFT Paddies 
LEGEND 120K Ham 
MICRO-SCJ Dmre 
MOUNTAIN CPS Card 
NOVATION Applets! II 
Applctal Upgrade 1200 Baud 
ORANGE MICRO Graster + 
fl utter board 
Butterd Grappler + 

PADDLE A DAPPLE 
SATURN 120K flam 
Accelerator II 
Neplwne 64 K 
Neplurw? 120-K 


ACCESSORIES 


3 fimg Disk Sheets (ID) 7 99 

Printer Si and Small {pi jl-qIs] 24.99 

Punter Stand Large (ptxgls) 2999 

64 K CH IPS (9 *4 164- 200 ns) 79 99 

I6K CHIPS [M It6-200ns} 9 99 

LIBRARY CASE I 99 

Flip'n File [OfllGlNALJ 17,99 

Flip 'n Fite 25 Locktray 1799 

Flip n File 60 Locknav 27 99 

Rawer Skip w/Surge 17.99 

HAVES 300 Baird Smarimodem 19999 

1200 B aud SmarTimdem 4 74.99 

NOVATION J CAT 104.99 

NOVA ? I ON 1 □ 3/213 A UTOCAT 4 29 99 
NOVATION 103 SMARTCAT 16999 

NOVATION INFONE MAXI 869.99 

NOVATION EXPANSION MOD 29.99 

MX AFX 100 RrBSONS 7 99 

MX A FX 80 RIBBONS 4 49 

OKI 32.83,92 S3. GEM RIBBONS 2 99 
USICompunrod RFMQD 34.99 

Fingerprint 

(Epson Enhancer) 44.99 



CP/M 3.0 

279.99 


Dispatcher 99-99 


SMAftTTHRM II, or 

Z-CARD II 

129.99 


W Height 05/00 Drive 
ALPHA Data Base MGR II 
Apple-IBM Connection 
Executive Package 
Typefaces 

AfiMGNK Executive Suite 
ASHTON TATE dBase II 
Encyclopedia 
Friday 
AST Boards 

BRODERBUNO Apple Panic 
Serpentine 

CENTRAL POINT copy H PC 
DATA MOST Spite Sink# 

Pig Pen 

Rear E si ale inv Prog 
Write On 

EDUWAHE Algebra I 
Prisoner il 

EPYX Crush Crumble Chomp 
Curse oi Ra 
Jabber lathy 
Oil Barons 
Star Warrior 
Temple ol Apshai 
Upper Reaches ol Apshai 
GRAPH N CALC 
HAYDEN Pie*nier 
HAYES I20U8 Mr>dem 
KENSINGTON PC Savm 
KRAFT Joystick 
LIFE TREE Volks wider 
LIGHTNING Maslmype 
LOTUS 1-2-3 
MICRO LAB Highris# 

Death in me Caribbean 
Miner 20-4 9er 
MOUNTAIN Harddisk 
NORTON Utilities 
PC CRAYON 
PC TUTOR 

perfect SOFTWARE 

POOL 1.5 

PLANT RON ICS CaurPiin 
SIERRA ON-LINE FroMfir 
Cross!irt Lunar L«p Mouskattakm 22 99 
Soil Challenger 1999 

Ulysses 8 Golden Fleece 2999 

SIR-TECH WiUidiy <14 99 

S UB LOGIC Pinball 29.99 

TMAKEfi 16999 

TG Joystick 44 99 

TITAN 64 K SOARB 499.99 

VlSlCDR P. Vis itaic or Visiclex 164 99 

Visilde. Trend/Pirn. Schedule ea 199,99 

ViailiFiN SCALL 

Vj5*-dn SCALL 

Visispeit 17999 

Vlsiword 26999 

EAGLE PC SCALL 





380 Z 
LETTER QUALITY 
DAISY WHEEL PR1NTI 

* 48 K Bullel OQOl 
*32 CPS 

* Graphics 

* 10 12. 15 Pitch 

* Proportional spacing 
Sheet Feeder 
Tractors 

Cable {Please Specify] 

NEW! StylBWfiter 


SSSORCIfi 


SUPERCALC 
SUPER SPELLGUARl 

119.99H 



AMOEK 

PRINCETON RGB HZ-12 
OUADCHROME RGBHX-12 
USI Pi 1 9' p Green 20 mlt 
USI Pi '2 12" Gieen 29 mb 


SCALL 
40999 
49999 P 
11699 I 
11999 I 



APPLE SDR WARE 1903 BOOK 
ATARI SOFTWARE 1363 BOOK 
APPLE GRAPHICS BOOK 
CPA (GL AP. AR PAY! ea 
FCMi'Fi tsi CLASS MAIL {API 
FCM.'FL [si CLASS MAIL4 WM) 

TAX ADVANTAGE 
ULTRAFILE (IBM) 


999 
999 
14 99 
149 93 
61 99 

39 99 
SCALL 


DYSAN 5" SS/DDtkO] 

31 99 

DYSAN 5" SS/DD (tOOk 

,299 99 

MAXWELL 5" SS/DD [10) 

27 99 

MAXWELL 5 J ' SS/DO(lOO| 

25999 

MAXWELL 5" DS.'OD flOj 

37 99 

MAXWELL 5" DS.'DD [TOO! 

35999 : 

VERBATIM b- SS.=DD [10] 

24 99 

VERBAtEM 5 ,v SSrDD [tOOt 

??999 : 

VEHBATiM 5- DS;DD (10) 

36 99 

VERBAliM 5" DS'DO(tOO) 

34999 


0 Dmn 

BOX or CASE 

OouWe-aided, double density 

10/box 

10O/caas 

3699 

369.99 


C-JWH PRO WRITER 
EPSON (ALL MODELS) 

OK I DATA &2A 
OKIDATA &3A 
OK1DATAB4P 
OKIDATA 92 
OKIDATA 93 
STAR GEMINI tDX 
STAR GEMINI 15X 
STAR DELIA 
TRAN STAR 
RIBBONS IN STOCK FOR MOST M 




No Charge For Credit Carii 
Prices Subject To Change 
Software Sales Are Final 
Min *4.00 Shipping Chargd 
Purchase Orders Call First 





































































TOLL-FREE 

ORDERING: 

800 - 222-8686 

FOR TECHNICAL SUPPORT/ 
SERVICE / IN ARIZONA: 
602*282*6299 


PPTCUSTOM COMPUTER 
UU I TECHNOLOGY 

1 CRAFTSMAN COURT - BOX 4160 - SEDONA, ARIZONA 86340 

Purchase your Hardware and Software directly tram an OEM/Systems Integrator, Take advantage of our buying power! We 
stock a full line of Board Level Components, Software, and Peripherals, Call for yuur needs. We’ll give you the Lowest 
Prices, and the Technical Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nation- 
wide! The Nations *s Custom Systems House tor Business, Education and Science Call fora system quote. 


• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST 


OF PRIME INTEREST 

Our prime interest at CCT is service and 
I support. We build and sell hundreds of 
systems per year to the serious computer 
market. We rigidly adhere to our strict 
policy of reliable machines, and reliable 
people behind them. We feel the Com¬ 
pupro product line to be the state-of-the- 
art of the computer industry. 

| THE CCT EXCLUSIVE WARRANTY 

With any system we build, we provide, 
I in writing, an unconditional 12 month 
I direct warranty on the entire system, in¬ 
cluding mainframe, boards, drives, power 
supplies, cabling and peripherals! We of¬ 
fer guaranteed 24 hour in-house repair 
and/or replacement with just a toll-free 
phone call. We can offer this, since we are 
so sure of our level of quality and reliabili¬ 
ty, It's great to know that in the event of a 
problem, you’re not out of business 
waiting on service turnaround. We deliver! 

Our various OEM contracts with all the 
manufacturers of the components we in¬ 
tegrate, allow us this unprecedented flex¬ 
ibility, Wo factory Q.K.‘s necessary — just 
get it running - NOW! 


Vyse 100 terminal -14 M Green .. 

VS Prom Option - Installed.150 

Mitsubishi fT OSDD drives, full or half 
eight. Set-up FREE OF CHARGE $449 

Dkidata 82. $389/83 .$619 

$1829/92 . $469/93 . $779 
i-TatfldBASEl(S IH orMD ... $299 
upercslc86-torCP/M86AMP/M .199 

Visual Terminals In stock. Call 

Lear Siegler ADM 20 . $499 

freedom 50 . 1499/100-1549 

Hays Modem-|259 • Diablo 620-$1029 
Ve carry a full line of software in all 
Available formats at discount prices. 

TECH TIP CORNER 

(ISASE II USERS - CUSTOM TERMINAL 
KEYS! Implement your arrow keys; 
[emulate Wordstar edit commands - send 
bn SASE with $2.00 - (ATTN: TTC), Tell us 
wour arrow key codes. We'll return easy, 
detailed instructions to change almost 
anything. It's beautiful — Pat,.. 




CompuPro 


PROFESSIONAL LEVEL BUSINESS SYSTEMS 

STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 


ppr AMMO IIMPCQ- our own in-house engineered 
XmXm I nliliUUliUCO- custom compupro systems 


NInuUUUiUnT HHItc 

$ 3,399 


CCT-1 - ENTRY LEVEL S*-100 BUSINESS SYSTEM 

• Enclosure 2-Oesk-20 Slot Mainframe • • CCT 2.4 Dual (T Mitsubishi 

* CPU 8085/ 88 - 6Mhz 8085/8 Mhz 8088 • DSOD Drive System - 2.4 Megabytes • INTRODUCTORY PRICE: 

* Disk 1 - DMA Floppy Disk Controller * • CP/M 80 - 2.2 LD/M - CCT Modified • 

• RAM 16 - 64 K Static RAM -12 Mbz • ■ All Cabling, Complete CCT Assembly, 

* Interfacer 4 - 3 Serial/2 Parallel I/O • Testing, and Minimum 20 Hour Burn-In * 

RUNS ALL STANDARD 8" CP/M SOFTWARE * INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 
CP/M MP/M NOTE Each copy we furnish is CCT modified for the target system. M - Drive/H and hard disk drivers are furnished, 
and the BIOS optimized for the fastest disk step rate, as wefl as terminal and printer compatibility. 

★ ★ CCT-2 - THE FASTEST*MICROCOMPUTER IN THE WORLDI! * ★ 

Enclosure 2-Desk • 90K Baud Parallel Terminal Board • 78 Key Professional Ergonomic Keyboard 

CPU 8086-lOMhz • Diski • 512KM-Drive/H • High Resolution Amber Monitor. INTRODUCTORY PRICE: 
128K-16 Bit Memory • CP/ M 86 - CCT Modified • CCT 2.4 Dual DSDD Drive System 
lnteriacer3-8 • SSI • All Cabling, Complete CCT Assembly, Testing, & Minimum 20 Hour Burn-in 

RUNS ALL CP/M 86 SOFTWARE - ULTRA FAST -INCLUDES 12 MONTH DIRECT WARRANTY 
* * DCT-3— iOMhi 68K System simitar to above, with 128K RAM S6.699 * * 


ITRODUCTOHYPH1CE 

$ 6,799 


We are the largest in the custom configuration of complete slate-of-the-art $-100 systems, at package pricing, with integration, 
burn-in and programming. We custom build CompuPro systems / hard disk systems for business applications. Call for Cocn- 
puPro literature, CCT system configuration data and technical information. We can save you money I 


★ SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK ★ 

SYSTEM SPECIALS -ALL CCT AST. BURNED IN: 816A-S4299 B16S-S4999 816C $6499 

M-DriveCP/M - Blowout-$39 • Disk lw/CP/M-$449 • M-Orlve/ H-51 2K-S1149 

CPU8085/88-$319 • CPU8086/87-S579/10MHz $659 ■ CPU 68K-$519/1QMhz-$639 • CPU-Z-S249 
CPU 286-$1249/t0Mhz-$1359 • Disk 1-$369 • Disk 2-SS99 • Disk 3 $599 

RAM 17(12Mhz)-$329 * RAM 16(12Mhz)-$359 • RAM 21 (128K)-$779 • RAM 22 (256K)-$1399 

Intertacer 1 - $229 • Interfacer 2-$249 • Interfacer 3-5-$399/3-8-$459 • interfacer 4-S349 

System Support 1-$299 • Enclosure 2-Desk-$599/Rack-$649 • 20 Slot Motherboard-$210 

CP/M 80-$99 • CP/ M 86-$150 • MP/M8-16-S699 • CP/M68K-S279 • UNIX-SOON 

66 Upgrade Kit: Consists of CP/ M 86,64K Ram, System Support f, Cable - $749 
CalHorCSC Boards — New Releases —Operating System Mods/Updales 


* PRICE BREAKTHROUGH * 

Hard Disk Subsystems 

|CCT/Fujitsu 5YT ( subsystem, includes Disk 3, custom 
■enclosure & power supply, all cabling, A&T, formated, 
|bgrned-in Ready for any CompuPm or similar $-100 


■syste 

scar- 


item: 

10 (11 Meg)41899 / 


CCT-5 (5.5 Msg)-$15§9 
CCT-20 <22 ttegf 42299 


? ? HARD DISK DECISIONS ? ? 

Hard/Floppy Combinations 

An exclusive CCT Innovator. CCT/Fujitsu/Mitsubishi 
ultra-system : 5Vn" hard disk next to a 1,2 Meg DSDD 
8“ floppy. Includes Disk 3, custom horizontal enclosure 
and power supply, all cabling, A&T, formatted, burned- 
in. Will stand alone in any CompuPro system: 

CCT-5/1-$2099 CCT-10/1-$2399 CCT-2U/1-12799 


NEW DISK 3/5Vi” HD SYSTEMS * 

2.4 Megabyte Floppy Systems 

CCT/Mitsubishi 2.4 Megabyte Dual DSDD 8 M system. 
Includes custom horizontal enclosure, all cabling, A&T, 
burned-in. This is the fastest system available: $1149 
With stacked half-height drives: $1175 

All Systems Carry Per Exclusive 12 Month Wananty. 


prices Sr availability subject to change. All products new, and carry full manufacturer s warranties Call for catalog Free technical help to anyone. We can configure boards & soft¬ 
ware for your system. Plug-in and go. Arizona Residents add sales tax, CompuPm* Trademark — W. J. Godbout; CP/M* MP/M* Trademarks — Digital Research 


I Circle 122 on inquiry card. 
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74UU 


7400 

19 

74125 

39 

7401 

22 

74T26 

44 

7402 

22 

74120 

59 

7403 

22 

74132 

69 

7404 

22 

74136 

.75 

7405 

23 

74139 

95 

74 D6 

235 

74 14 T 

79 

740? 

235 

74142 

2 95 

7408 

26 

74143 

295 

7409 

23 

74144 

2 95 

7410 

22 

74145 

62 

Mil 

29 

74147 

1 95 

7412 

29 

/' 414 8 

1 20 

? 413 

39 

74150 

1.09 

7414 

59 

74151 

67 

7416 

29 

74152 

.67 

7417 

29 

74153 

67 

7420 

22 

74154 

1.19 

7421 

35 

74155 

70 

7422 

29 

74156 

70 

7423 

29 

7415? 

69 

7425 

29 

74150 

1 65 

7426 

29 

74169 

2.49 

7427 

25 

74160 

as 

7429 

45 

74161 

88 

7430 

23 

74162 

09 

7432 

29 

74163 

07 

7437 

25 

74164 

87 

7438 

29 

74165 

67 

7439 

29 

74160 

l 20 

7440 

19 

74167 

1 95 

7441 

79 

74170 

1 69 

7442 

57 

74172 

4 75 

7443 

.95 

74173 

79 

7444 

95 

74174 

89 

7445 

79 

74175 

.05 

7440 

79 

74176 

75 

7447 

65 

7417? 

75 

7440 

79 

74179 

1 34 

7450 

19 

74180 

75 

74J>1 

19 

74181 

1 75 

, 7453 

19 

74102 

75 

7454 

19 

74184 

225 

7459 

.25 

74105 

2 25 

7460 

23 

74106 

9.95 

7470 

29 

74183 

390 

1 7472 

29 

74190 

1 15 

7473 

.34 

74191 

1 15 

7474 

.34 

74192 

05 

7475 

.30 

74193 

.86 

7476 

.34 

74194 

05 

7479 

4.60 

74195 

68 

7400 

.49 

74196 

85 

7462 

95 

74197 

.05 

7403 

.55 

74190 

1 39 

74S5 

.66 

74199 

1.39 

7496 

35 

74221 

1 19 

7409 

1 75 

74251 

95 

7490 

39 

74273 

1 05 

7491 

57 

74276 

1 89 

7492 

45 

74279 

.75 

7493 

45 

74823 

1 40 

7494 

69 

74284 

3 90 

7495 

65 

74265 

390 

7496 

69 

7429D 

1,25 

7497 

2 90 

74298 

95 

74 100 

2 90 

74365 

68 

74107 

32 

74366 

68 

74109 

37 

74367 

68 

74116 

l 95 

74368 

60 

74121 

29 

74390 

1 45 

74122 

39 

74393 

1 90 

74123 

59 

74490 

1.90 


DIP SWITCHES 


4 Posit ion 

85 

5 Posit ion 

9b 

6Posii ion 

90 

7 Position 

90 

8 Posit 10 M 

95 

SOUND 

CHIPS 

76477 

2.95 

76409 

0 95 

AY 3-6910 

9 95 

AY3-B912 

12.95 

MC3340 

1 49 


MOS PROMS 


2706 

3 95 


2750 

5 96 


2716 

3 95 


2716'1 

5 95 


TMS2516 

550 


TM52716 

795 


TMS2532 

5 95 ! 


2732 

4.95 


2732-250 

8 95 


2732-200 

11 95 


2764 

6.95 


2764-250 

10 95 


2764-200 

16 95 


TMS2564 

1296 


MC68764 

39.95 


27120 

25 95 



74LS00 




74L500 

26 

74LS162 

1 05 

74LSQ1 

2B 

74LS163 

105 

74LS02 

20 

74LS104 

1.19 

7ALS03 

26 

74LS165 

09 

74LS04 

35 

74LS100 

2.46 

74LS05 

20 

74LS160 

1 IS 

74LSOB 

20 

74LS169 

1 15 

74LSQ9 

35 

/4LSt70 

1 99 

74LS10 

20 

74LS173 

09 

74LSH 

39 

74LS174 

09 

74LS12 

33 

74LS175 

69 

74LS13 

47 

74LSt6t 

220 

74LS14 

95 

74LS190 

1 15 

74LS15 

33 

74L5T91 

1 15 

74LS2D 

26 

74LS1W 

96 

74L521 

33 

74LS193 

90 

74L522 

33 

74LS1&4 

1 15 

74L026 

33 

74LSI95 

95 

74LS27 

33 

74LS19B 

69 

74|_S2fl 

33 

74LS197 

69 

7ALSM 

26 

74LS221 

1 15 

741932 

33 

74LS240 

169 

74LS33 

55 

74LS242 

1,69 

74LSS7 

45 

74LS243 

l 59 

74LS3A 

39 

74LS244 

1 49 

7JLS46 

26 

74LS245 

2 20 

74LS42 

79 

74L524? 

1 10 

74L547 

79 

74LS248 

1 to 

74LS4& 

95 

74LS249 

1 19 

74LS51 

26 

74LS251 

1 46 

74L554 

29 

74LS253 

1 40 

74LS55 

29 

74LS257 

05 

74LS73 

45 

74L52S0 

96 

74LS74 

1 42 

74LS259 

2 95 

74LS7S 

59 

74LS260 

65 

74LS76 

45 

74LS261 

2 49 

74LS78 

45 

74L5266 

59 

74LSS3A 

79 

74LSJ73 

1 75 

74LSSS 

1 19 

74LS275 

4 40 

74LSB6 

45 

74LS2T9 

59 

74LS90 

57 

74LSJ83 

99 

74LS02 

75 

74LS2DO 

99 

74LS92 

75 

74LS293 

99 

74 L 595 

53 

74LS295 

T tO 

74LS96 

90 

74L5298 

1 19 

74LS107 

45 

74LS34t4 

t 75 

74LSUJ9 

45 

74LS347 

1 95 

74LS113 

43 

74LS340 

1 95 

74LS114 

43 

74LS352 

1 19 

74LST22 

S5 

74LS353 

1 19 

74LST23 

1 19 

74LS363 

1 49 

74LS124 

7 35 

74LS365 

69 

74LST2& 

09 

74L5366 

69 

XJLST36 

52 

74LS367 

69 

74LS132 

79 

74LS366 

59 

74 LSI 36 

49 

74LS373 

1 69 

74L5Hfl 

05 

74LS374 

1 09 

74LSI39 

05 

74LS375 

59 

74L5l4i 

1.2S 

74L0377 

1 95 

74LS 14fl 

1 49 

74LS305 

1 95 

74J.015I 

79 

74L5306 

55 

74L5153 

79 

74LS390 

1 95 

74LS154 

1 70 

74LS393 

1 95 

74LS10S 

1 IS 

•4i £395 

T TO 

74LS156 

99 

J4LSJ99 

2 35 

74LS1&7 

65 

74LS474 

295 

74LS150 

75 

7JLS660 

1 75 

r4L5l60 

1 05 

74LS07D 

229 

7JLS1G1 

1 15 

74LS37B 

1 95 

74LS133 

55 

74LS379 

1 95 

74LS241 

1 69 

74LS361 

2.95 

74LS280 

2 90 

74J.S640 

295 

74L$?99 

200 

74LS645 

295 

74LS339 

I 

74LS690 

1 50 


Tel: 1-(800)-821 -3628 


74S00 

1 74S0Q 

39 

1 74502 

43 

1 74503 

46 

1 74S04 

52 

1 74505 

52 

74SQS 

49 

74S09 

49 

74S10 

42 

74S11 

42 

74515 

42 

74S20 

.42 

74S22 

42 

745 30 

42 

74S32 

49 

74538 

1 19 

745.40 

49 

74551 

42 

74564 

46 

74565 

46 

74S74 

69 

74586 

72 

74S112 

72 

745113 

72 

: 74S114 

72 

74S124 

369 

745133 

54 

74S134 

m \ 

74S135 

1 15 

745136 

1 69 

745138 

1 29 

745139 

1 29 

743139 

1 29 

745140 

73 

745151 

1 29 

74S153 

1 29 

74S157 

1 29 

745150 

1,29 

74S160 

2.76 

745174 

1 49 

74S175 

1.49 

74S1B8 

2 69 

745194 

l 89 

745196 

1 89 

74S1% 

l 89 

745240 

2 75 

748241 

2 7$ 

745242 

299 

! 745243 

2.99 

745244 

2 99 

745251 

1 35 

74$253 

1 35 1 

745 257 

1 29 

74S2S8 

1 29 

745260 

75 

745280 

2 79 

748287 

299 

745288 

2 55 

74S373 

3 10 

745374 

310 

74S307 

2 75 

745471 

796 

74S472 


745473 

7 95 

74S474 

995 

74S475 

9 95 

745570 

5.75 

745 571 

5.7$ 

74S572 

8 95 

745573 

895 

74S940 

290 

745941 

2.90 

745132 

215 

745161 

2.95 

745163 

315 . 

74S181 

2 15 

745189 

2 95 

74S225 

7.7$ 

745283 

4 15 

745209 

3.95 


Z80 SERIES 
8000 SERIES 
8200 SERIES 



LINEAR 


LM301CN 

35 

LM304H 

1.98 

LIU3Q5H 

1 09 

LM306H 

3 25 

LM307CN 

29 

LM306CN 

96 

LM309K 

1 49 

LM310CN 

1 25 

LM3HD/CN 

89 

LM312H 

1 75 

LM317T 

1 70 

LM318CN 

1 49 

LM319N/H 

1.25 

LM320K-XX 4 

1 3$ 

LM320TXX^ 

1 39 

LM32DH-XX' 

1 25 

LM323K 

4 95 

LWI324N 

95 

LM337K 

595 

LM33SK 

695 

LM339N 

95 

LM340K-XX* 

175 

LM340T-XX' 

1 25 

IM34QH-XX* 

l 25 

LM344H 

1 95 

LM346AI 

1 20 

LM350K 

5.60 

LM358CN 

98 

LM360N 

1 49 

LM372N 

1 95 

LM376N 

3 75 

LM377N 

2 75 

LM380CN/N 

l 25 

LM3B1N 

1 79 

LM363T 

l 95 

LM306N 

1 25 

LM3S7N 

1.40 


16 RAM CARD 

Compatible with 

DOS3.3 CP M SQfl 95 

Visicalc PASCAL v9i 

1YR WARRANTY 


IN-LINE 

PRINTER BUFFER 

FOR ANY COMPUTER 
ANY PRINTER 
-64K Byte 
‘Parallel to Parallel 
‘Parallel to Serial 
‘Serial to Parallel 
‘Serial to Serial 

Model BFS4S * 225 ™ 
For single computer 
single printer 
Model BF64M '395 » 

For multi-computer 
single printer 
Allow up to four 
computers 
Share one printer 


MULTIFUNCTION BOARD 
WITH MEMORY, I/O 
CLOCK 


FOR IBM P/C 

CALL FOR LOWEST PRICE 


SPEEDY EPROM 
PROGRAMMER 
FOR APPLE II 
PROGRAMMING 

2716. 2732. 2764. 27128. 
2532, 2564 

IN 30 SECONDS S 99. 00 


Apple I I/I le 

Compatible *175. 00 
Disk Drive 

CONTROLLER 
CARD S44.95 


SUPER COOLING 
FANS FOR APPLE 
WITH SURG 


LOGIC PROBE 
WITH MEMORY 
FUNCTION 

$22 


IBM MEMORY 
EXPANSION KIT 


IBM 64K $52.95 
(9Pcs64KRAM) 


HighOuaiity 

Diskettes 

5V." SS/SD 15/Bo* 
5W' SS/OD 17/Box 
5V<" DS/DD 27/Box 


80 Column DotMatrix 
Printer 
CP-80 by C.T.I. 

80 cps parallel interface 
graphics printing compatible 
with EPSON MX80FT 

SALE PRICE s 299. 00 


TERMS For shipping include $2 for UPS Ground or $3 
lor UPS Blue Label Air Items over 5 pounds require 
additional shipping charges $10 minimum order. 

1-(8D0j 821-3629 | 

Handwcllcorp 

4962 EL CAMINO REAL. SUITE 119 • LOS ALTOS, CA 94022| 
(415) 962-9265 • TLX: 171947 HAN DWELL LTOS i 


526 BYTE January 1984 


Circle 179 on inquiry card. 

































Computer components Unlimited 



SUPER BOWL SPECIALS 

we will Try To Beat All 
Competitor's Prices in This Magazine! 


BMC Color Monitor 

• Com posit Video 

• Great for Apple's 

$219 


Hayes Micro Modem HE 

• w/software 

• Lowest Advertised Price 
ever 


Dual S 1 /*" cabinets 

• Power Supply 
• Hi Quality 
• Mfg. by PC products 


LOtUS123 

State-of-the-Arc Software 
• The BEST!) 


Gemini 15X 

• 15" carriage 
• 120 cps 

$399 


PCS Monitor 

• IBM Copy 

• Color Res. 

$479 


CDC Disk Drive for PC 

• Cadillac of the Drives 

• Fully IBM compatible 


Microsci A-2 

Fully Apple Compatible 
Looks Like Apple Drive 

$209 


Okidata 92 

• 160 CPS 

Close to Letter Quality 


Plantronics 

• color Board for PC 
• Parallel Port 
Great Software Included 


C. ItOtl F-10 -55 

• Letter Quality 
• 55 cps 

$1395 


Siemens FDD100-8 

• 8" Disk Drive 
• Sgl. Side/Dbl. Density 

$159 
2 For $300 


Franklin Ace 1000 

• 64K 

• Numeric Key Pad 
Large Power Supply & Fan 

• Apple Compatible 

$799 


IBM, Kaypro, RS232 
Cables 

• 6 ft. Long 


Gorilla Monitor 

• Amber video 

• 12 Composite 


Computer 

Components 


800 - 847-1718 

OUTSIDE CALIFORNIA 

RETAIL STORE: 

11976 Aviation Blvd. 
Inglewood, ca 90304 

MAIL ORDER: 

P.0. BOX 1936 
Hawthorne, CA 90250 


This Ad Supersedes All Others 

(213) 643-5188 

All mere handle new We accept WC, visa. Wire 
Transfer COD Call. Certified Cheek. p.o. s from 
qualified firms, APO accepted Shipping 
Minimum 54.50 first 5 pounds Tax: California Res 
Only add G,v>% sales tax 

Prices Subject to Change 

Mon.—Fri. 8 a m. to 6 p.m. 
Sat. & Sun. 10 a.m. to 5 p.m. 

Circle 71 on inquiry card. 








vie 


aSS^! 


MORE SUPEI 




FROM Computei 


PERSONAL/PORTABLE SYSTEMS 

Franklin 

Ace 1000W/64K 

$ 799 

Ace 1100 

299 

ACeiZOOOMS 

1795 

Ace Pro Pack 

1149 

Franklin Ace Drive 

299 

Apple Computer 

IIEW/64K 

$ 995 

MEStarterSystem. 

1395 

Apple Drive 

299 

Apple he 80 col. card 

49 

IBM 

PC 64K, Keyboard, 1 Drive 

$1995 

PC64K, Keyboard, 2 Drives 

2245 

XT Hard Disk Drive,128K 

4995 

PC Monochrome Card 

355 

PC Color Card.. 

275 

PC Monochrome Monitor 

335 

Kaypro 

kaypro if 

$1495 

Kaypro4 

1795 

Kaypro 10 , 

2595 

Columbia 

1600-1,2 Dbl. Drives. Color Card. 

Keyboard 

$2795 

Eagle Call for pricing 

Televideo 

Teletotei 

$1395 

Teletoteii ... 

1695 

TS803 

1900 

TS1603. 

2450 

Compupro 

816A 

S4195 

Call for Compupro Board Pricing 

Sanyo 

MBC-S55. 

$ 975 

MBC-10C0 

1395 

STM Computers 

Pied Pi perl . 

$ 995 

MODEMS 

Hayes Micro Computer 

300 Baud Smart Modem. 

$209 

1200 Baud Smart Modem 

499 

Micro Modem w/software. 

. 259 

1200 Baudw/smartcomforpc 

409 

Chronograph. 

229 

Novation 

J-Cat 300 Baud 

$ 109 

AppieCatii 

249 


APPLE, FRANKLIN 
Accessories 

Advanced Logic Systems 

CPM3,ocard(6MHz) 

$ 299 

zcard 

139 

Cpm card + super calc 

499 

Astar 


RF Modulator 

$ 18 

Fan.. 

39 

Hi-qualityJoystick 

29 

Gibson 


light pen 

$ 239 

Micro Max 


so col for H+ or Franklin, inverse Char., 

Soft switch. Videx Compatible 

S 139 

80 col. for HE w/64K exp. 128K 

139 

Kensington 


System Saver 

$ 79 

Micro soft 


Softcardw/cpm 

$ 239 

16 K card 

69 

premium pack 

499 

California Computer Systems 

Serial interface card 

,$ 129 

TC Products 


Joystick. 

S 44 

Paddles . 

34 

Selectaport 

39 

Kraft 


Joystick. 

$ 49 

Micro Tek 


Bam 1GK card 

S 59 

Serial interface 

119 

LOW PRICED 


Hi Quality DISKETTES 

1 


Computer Components 

5 V4" Disks 

sgiSide/Dbl Density 
Dbi Side/Obi Density 

8 " Disks 

$gl Side/Sgl Density 
Dbi Side/Dbi Density 

All Disks come vw Reinforced Hub, 

5 yr warranty and not bulk packed, 

Fliptubs 

Smoked Plexiglass Diskette File 
Holds 70 , S 

Call for all brands of Disks. 


SIS a box 
27 a box 

Sl9abox 
29 a box 


19 


IBM PC ACCESSORIES 

Ast Research 


10 + 

$ 119 

Combo +. 

. 259 

Six Pack + . 

279 

Mega+.. 

279 

Mega pack 

279 

Quadram 


Quad Link. 

.$ 475 

Color Graphics card , . 

245 

Guadchrome Color Monitor... , 

. 475 

Tandon 


320KDiskortve. 

.$ 235 

Panasonic 


Slimline Orive,320K 

$ 205 

CDC 


320K Disk Drive. 

$ 249 

64K upgrade 


each64K . 

$ 59 

Paradise Systems 


Multi Display Card. 

S 399 

Plantronics 


Multi Display Card. 

.$ 399 

pc cable 


PrintercablefGft) 

$ 29 

BVa" & 8" DISK DRIVES 


Shugart 


SA400. Sgl/OOl 

. .$ 160 

SA4SS.VJ Height . 

. . 225 

SA801RSgl/D0l 

. 355 

SA851RD0I/DDI. 

475 

Tandon 

TM100-1,160K 

. . 5 160 

TM100-2.320K . 

. 235 

TM 101-4 (QU3d> 

299 

TMTM 848-1 Sgl/OOl Den 

. 359 

TM848-2001/Dbt Den 

435 

Mitsubishi 

2894 DOI / Dbl 8' a . 

$ 399 

Siemans 

FDD 10Q8, Sgl/Dbl. 

. $ 159 

CDC 

9409T, 320K . 

. . . S 239 


we accept all P.O/S from universities 

CALL 800-847-1718 = 


we Offer More Than 


| _j 

L, ^ 


low Prices!!! 
























































OWL SPECIALS 
Components unlimited 


cri'e ft 

Bo *l 



DISK DRIVES 
FOR APPLE & FRANKLIN 


Super 5 

sup-5 (y 3 Height) 

Controller.. 

Rana systems 

Elite l : 

Elite IS... 

Elite ID (Quad Density). 

Controller {controlis4 drives!. 

Quentin Research 

AppleMate. : 

Controller. 

Micro Sci 

A-2.! 

Controller. 

Mountain computer 

Smeghardlsk.: 


DISK DRIVE CABINETS 


514" Cabinets 

single cab. w/power supply.S 59 

Dual Cab. w/power supply .. 85 

8" Cabinets 

Single Cab. w / fan & power supply S 209 
Dualcab,w/fan& power supply 259 


HOT CIRCUITS 


Watch Computer components to 
expand in this area. Call for all 
volume requirements. 

TTL 

74L5244. .SI .39 

Dynamic Rams 

IMS 4027 . . $1.99 


UPD 411 
4116*200 ns 
4164*200 ns. 
4164*150 ns. 


2114 L-2 
6116-4 200 ns 


1702 
2708 
2716 
2752 . 
2764 


Static Rams 


3.00 

1.59 

5.95 

6.95 


Eproms 


$169 
, 4.65 

. $4.40 
4.00 
. 4.00 
4.80 
6,00 


Circle ?2 on inquiry card 


PRINTERS 

C. ITOH 


Gorilla-Banana, 50cps 

S 194 

prowriter 8510,120 cps 

349 

ProwriterJI1550t151. 

649 

prowriten Serial. 

, 499 

Prowriter 11 Serial . 

695 

starwriterMO, 40 pu 

1129 

8600BP, 180 CPS 

999 

Printmaster MO-55 

1375 

Epson 


RX'80t120cpSJ. 

Call 

MX-80FT (80 cpsi 

Call 

FX-BOI160 CpSJ 

Call 

FX-100H5" Carriage) . 

Call 

NEC 


PC8023 A (100 CPSI 

.$ 399 

PC8025M5 Carriage! 

699 

okidata 


Mlcroline92Pd60cpsi 

$ 429 

Microline 92S (160 cps} 

599 

Microline 93P(iG0cps r 15'} 

749 

Microline 935 (160 cps. 151 

899 

Microline82A(Par, ^Serial) 

369 

Microline 83A ns' carriage) 

599 

Miqf0line84P(2QQcps) 

969 

Mlcroline84S(200cps} 

1049 

Star Micronics 


Gemini 10X (120 cpsi. 

$ 294 

Gemini 15 noo cps} 

339 

Gemini 15X. 

499 

Delta 10 

449 

Letter Ouality 


BrotherHri... 

.$ 599 

Comrexii 

499 

Juki. 

499 

DynaxDX-15. 

479 

Daisywriter 


2000 wl Buffer 

$1199 

Call For All Printers 


TERMINALS 


Oume 

102.80COI.Green .S 539 

102AM. 549 

103,80/132 749 

Adds 

Vlewpoint3A+. S 570 

Televideo 

925 .S 719 

950. 919 


Computer 

Components 


800 - 847-1718 

OUTSIDE CALIFORNIA 

RETAIL STORE: 

11976 Aviation Blvd 
Inglewood CA 90304 

MAIL ORDER: 

PO BOX 1936 
Hawthorne CA 90250 


PRINTER ACCESSORIES 


Orange Micro 

crappler +. $ 119 

Crappler + wn6Kexp.to64K. 179 

Apple Par. Card 

Cards Cable. $ 49 

Microtek 

Dumpling cx . $ 99 

Dumpling W/16K exp. to 64K 149 

Additional 16K for . is 

Wesper Micro 

Full Graphics Interface Card $79 

Cables 

iBJVI to Printer.$ 29 

Kaypro to Printer. 29 

Osborne to Printer 29 

Okidata Options 

Tractor for 82 8 92 .$ 59 

2K Serial Buffer 119 

Star Options 

serial interface . $ 60 

Epson options 

Buffer w/Serial S 119 


VIDEO DISPLAY MONITORS 


USI 

Pi 1 (9'CreenHiResi 
Pi 2 M2"Green HiRes) 
pi 3 (l2"AmberHiRes) 
pi 4 (9"AmberHiResL 

BMC 

12AUW m^Greeni 

9191 Co tor Composite 

12 EUN (20MHZ HiReS). 

Zenith 

ZVMi22(Green) 

ZVM123 lAmber) . 

Gorilla 

HiRescreen 
Hi Res Amber. 

Amdek 

colon Composite Color 

Color II RGB . 

30OA ... 

310A, 

300C. 

Princton Graphics 

PGSHX12 


$ 119 
139 
149 
129 

$ 79 
229 
129 

$ 99 
129 

$ 89 
99 

$ 329 
419 
159 
179 
149 

S 479 


This Ad Supersedes All Others 

(213) 643-5188 


ah mei chan disc new We accept mc Visa Wire 
Transfer COD calf, certified Check P O s from 
uuahfiec! iirms apo accepted shipping. 
Minimum $4.50 lirst 5 pounds. Tax California Res. 
Only lHOcs h 1 ^3lei tax 

pnce$ s u uj ect t o c h a nge 

Mon —Fri. 8 a.m. to 6 p.m. 
Sat. & Sun. 10 a.m. to 5 p.m. 





































































































^OMPUTERSUPPUES* 



LABELS • CONTINUOUS FORMS 


PeachText 5000 reg sas* 275°° 
complete tine of 

EDUWARE SOFTWARE 

•Terms: Visa, MC or CO D. 
•Dealer Inquiries Invited 

COMPU'MEDIA 
SOFTWARE. INC 
159 Main St. Stl.N.Y. 1D307 






Peachtree 

Software 


AUTHORIZED 

distributor 


CALL TOLL FREE 1-BOO-248 24IB 
^ m NY. State 212 967 1700 


FREE SOFTWARE 

RENT THE PUBLIC DOMAIN I 
User Group Software isn't copyrighted, so no fees 
to pay! 1000*5 of CfVM software programs in 
DOM and source coda to copy yourself 1 Games, 
business, utilities! Air FREEI 

CP/M USERS CROUP LIBRARY 

Volumes 1-91, 46 disks rental-$45 

SIG/M USERS GROUP LIBRARY 

Volumes 1-90, 46 disks rental - $40 
Volumes 91-154, 30 disks rental-$40 
SPECIAL! Rant ail SiG/M volumes for $75 

IBM PC-SIG (PC-DOS) LIBRARY 

Volumes 1-75, 5% ” disks $99.50 
SPECIAL "Rippy" Floppies 
copy both sides— 8" $3,00 
5&" $2,00 

Disk—Public Domain User Group Catalogs $5 
(check in advance, please) 

Rental is for 7 days after receipt, 3 days grace to 
return. Use credit card, no deposit. 

ALL FORMATS AVAILABLE! SPECIFY. 

Shipping, handling & insurance — $7.60 per library. 

ISIS I 941-0925 information, 

(619) 727-1015 anytime outer machine 

Have credit card ready I 

P.J.S. Co. A " EX 

993 S, Sente Fe C 
Vista. CA 920B3 


C LANGUAGE 
PROGRAMMERS 

c-systems 
C COMPILER 
c-window™ 

TTi-e complete C language source level 

program testing and debugging tool. 

• Single step by c source line, 

* Set breakpoints of line numbers 

• Display and alter variables by symbol 
name, using c expression syntax. 

* No more printf or assembler level 
debugging! 

c-window™ Is a support packoge for 

the c*y*t*m* C COMPILER for 

6086/3086 based systems. 


Contact: 

c-eyttema 

RO. Box 3253 

TM c-systems 


Fullerton, CA 92634 
714-637-5362 


Circle 361 on inquiry card. 


Circle 266 on Inquiry card. 


WH SEE OUfi CATALOG FOR B DISKETTES 

SAVE IIP TO 50% 

5V« DISKETTES 

SPECIFY SOFT. 10 OT 16 SECTORS 

• wabash 



ssoDiMiaMnUij 
DSDO IM14A411XI 
DSDOSGTPi iHIfiMIDQ 

* control data_ 

5SOD |CDC1242401 
DSDC 1 JCDCTi44HMi 

* 3M scotch_ 

3SDD |3M 744&0t 
PSOD 7-1&CI 
OSOCLffiTPi OM-TiTO 

* verbatim 


Si .00 
ZB. 00 


iffl-W 19000 
142.50 Z7900 

209.00 41009 


toe.DtJ 210.00 
147.00 290.00 


2? 00 
3100 
4500 


10900 213.00 

150.00 ZB5.00 

1 1 ?JX 399UO 


SSDD iMDiSS-OH 
D3Dd iMOSStHJI) 
OSOO-96TPI fMDBB7-OH 

• maxell 


25.20 
36 50 
45.00 


12400 245.00 

18000 35600 

22600 446.00 


55DD IMAX-HEVIMI 
OSDD (MAXAQMM} 
flSOMBTpi (M02-0DMI 


26.50 
30 00 
4300 


13000 25500 

165.00 36000 

J1Q.Q0 41000 


tdysan 

SSDD ter 


>DC? rDVS 104-1 Dl 
D&DD LOYS 104-3131 
DSPP-96TPI <0YS MM-ZOJ 


3S00 

41.00 

40.50 


17200 34000 

200 00 39500 
24COO 47600 


CALL TOLL FREE 800-824-7888 

IW13A. M.C. C.O D ORDERS QN4V OPERATOR 906 

ft eatMty Xfnlimited 


J DAYS A WEEK 


■ checks, ho '.ns*, w.c. 

- AQD V Od SHIf'.tlHOtH 
* C4 RE3IDEKT9 *00 
!>. J^LC S TAX 

- $UR0H#ROE OH 0HLJE AS 
SHIPPED 0 IJT 5 HK USA 


mi SARATOGA AYE, *JQt 

SAN JOSE. CA 95129 
(4061 252-4310 A- 

M-F. B:00 AH TO 5:00 FM V^.4* 
FOB NEXT DAY RESPONSE „ ~ 


I DEALER INQUIRIES INVITED 


of looking for reliable 
Source of Supply? 

HIM 

from Looking??? 


about 

QUALITY?? 

DBKETIES + 

+ 




Calf Bob Kelly Now. . , 

Kelly Computer Supplies 

1811 Carl St, - St. Paul. MN 55113 
Toll Free . . . 800 - 447 - 2929 
MN Res. Call Collect . .612/644-9030 

3M SCOTCH DISKETTES 


FOR YOURAPPLE,rr== m 
RADIO SHACK, LIU 

IBM PC, 1 - 

OSBORNE ETC, 

DlSKETTES-5% IN. 

3M MEMOREX 

SSDD 62.10 Ea /50 $2.lGEa,/l6o 

DSDD $2.85 Ea./50 $£.85Ea/10Q 

HARD DISC SUBSYSTEMS 

SMB 10MB 15MB 

APPLE $1,250 SI ,500 Si.700. 
IBM $1,300. $1,550. $1,750. 

PRINTERS 

FACIT 4510 P AND S ,.$450. Ea. 

PROWRJTER 8510 P . ... $395. Ea, 

PRO WRITER 1550 P.$695 Ea. 

TRANSTAR 315 .. $515. Ea. 

Wv carry Daisy Wheel Printer*. Floppy Disc Drives, 
Mcollars, Terminals. Expansion Boards, Software. 
Ribbons. Prlritwheels, Etc 


Atet-Clivni r 

Met-Chem International Corporation 
£911 Dixwell Avenue, Hamden, Conn. 0651 8 
Phone (203} 248-3212 or 1-600-638-2436 


Circle 118 on inquiry card. 


Circle 209 on inquiry card. 


Circle 240 on inquiry card. 


CP/M CROSS 
SOFTWARE 
for the NS16000 


INCLUDES: 

★ Cross Assembler * 

* Cross Linker * 

★ Debugger ★ 

★ Librarian ★ 

* Pascal Cross Compiler * 

Prices start at 
$500 for Assembler only . 


SOLUTIONWARE 

CORPORATION 

1283 Mt. View-Alviso Rd 
Suite B 

Sunnyvale. CA 94086 
408/745-7818 


* Diskettes 


Rely on Scotch* diskettes to keep your valu¬ 
able data s afe. Depe n dabte Scotc h d is k ett es 
are tested and guaranteed error-tree The low 
abrasivity saves your read/write heads. 
They' re compatible with most diskette drives, 



(800)235-4137 


Dealer Inquiries 
Invited 



PACIFIC 

EXCHANGED 

1 IHI F>■ rlHill Bh.,.* 
Lun 1 LA 

4Will tnC«J rail 

not? 


DISK DRIVES 

(For PC, Mod 1, 

III & IV) 

Tandon TM55-2. 

. $229 

Tandem TM 100-1 

.$1 75 

Tandon TM 100-2. 

.$229 

Tandon TMTOl-4 

.$315 

CDC 9409. 

..$239 

Case and PS 

$ 45 

PC EXPANSIONS 

MAYNARD 


Disk Controller 

.$162 

SamJstar Series. 

call 

QUADRAM 


Quad board (64 K) ...... 

.$269 

AST 


Six Pak Plus; 64 K SPC . 

.. £269 

Mega Plus: 64 K A SC. . 

.$269 

UO Plus (SC). 

.$114 

2nd 3 or P or Game. ... 

.S 35 

64K CHIPS 


Set of nine. 

.$ 55 

EPSON 


RX8Q, FX0O, FX1Q0 

.. — call 

VLM Computer Electronics 

10 Park Place * Morristown, NJ 07960 

(201) 267-3268 Visa, MC. Check or COD 


Circle 334 on inquiry card. 


Circle 278 on inquiry card. 
















































































THAN 7 REASONS 

MINIMUM SHIPPING $3.00- NO SURCHARGE ON VISA/MASTERCARD 


TOLL FREE 1-800-545-2633 ■ Continental U.S. 


DISK DRIVES 


DISK DRIVE CABINETS DISK SUB ASSEMBLY 


SHUGART 

|5V«"SA40G[35TR)160K.150,00 

16 Vk " SA400L (40 TR) 190 K.189.(30 

15 % " SA455L (40 TR) 330 K % HGT . 236.00 

ft S' - SA601 R(SS/DD) 600 K. 355.00 

18" SA851 R(DS/DD) 1.2 MG.479.00 

QUME 

15 *£ " 142 |40TR) 320 K V, HGT 239,00 

IB"’ DT8[S42) ... 4^0-00 

MITSUBISHI 

|5%'- M-4853 ■/! size 41000 

96 TPt same as TM 1004 

fl-289-63( DS/DD) 22DV. 

1 M-289&63 

Thin fins 8" OS/OB 1.2 MG _ 

18” M-2894-63 (110V) ..... 389,00 
STD 8” DS/DD 1.2 MG 


225.00 


150.00 

226,00 


CDC 

5% ,, 9409-DS/DD ,.. . 

TANDON 

5%"TM1QQ-1 SS/DD 160K. 

5 Vi" TM 10O2A FOR IBM PC 

DS/D0 (320 K) 

TM 101 ■4 (96 TPI Quad Den) . . 

S' TM048-2<OS/DD)UMG . 

SI EM AN "S 

8” FD1008 (SS/DD) 1 lOV/601 R). . ., *189,00 
8” FOTOCW (SS/DD) 220lAcompalibl^lB9.G0 

MPI 

5V*" 0-51 40TRSS/DD ISO K.145.00 


339.00 


CONNECTORS 


AC SURGE ELIMINATORS 


RS232 Connector* 

SOLDER TYPE 

DS25P.2.50 

DB25S 3-00 

0025 Hood. . . 1.00 

S 100 Connectors---10 for 25.00 

DE9P 2.00 


GNzzly (200W) uninterruptible power 
system + surge protection . 750-00 

Grizzly (500W) uninterruptible power 
system + surge protection 1,002.00 

Hawk AC power monitor w/surge 

protection..150,41 

Lemon (6ACoutlets-3 prong) .44.00 

Lime (5’-3 prong pwr cord w/on-off 

switch ..69.00 

Orange-AC surge + EMI filter (6 

outlets). 95.00 

Peach (3 outlets) AC surge/ 

EMI filter. 69.00 

DSC 88-2SKT-for 2^" drvs 

w/skt. conn.. , . . 20.00 

Vi "DSC55h£SKT-for 1-5 %" 

dvs w/skl. conn. ..20.00 

S232MM-5'(male to male).19.00 

3M to PAR 32.00 

sbome to PAH ... 32.00 

aypro to PAR.32.00 

Kl-Data Serial . . 24.00 

I UV-TBJtH (hobby}.7.49,95 

UV T5/2T (Industrial version).68.95 


8” CABINETS 

8 ■ DDC88V2S w/PS vertical 

for 2-8 M drives.269,00 

8” DOC88T-1 w/PS vertical-far 2 

or 4-8” thin line drives., 269,00 

S' 1 DDCSST-2 w/PS vertical for 2 

B M thinline drives. 200-00 

8“' DDCSH w/PS horizontal for 

1 ea. S' 1 drive. 249.00 

8” DDCBV w/PS vertical for 1 

8" drive.249.00 

8" DDCS8H w/PS horizontal 
for 2-8 1 drives. 269.00 

5Vi” CABINETS 

5Vi" DDCSH w/PS horizontal^for 

1- 5 Vi" drive.55.00 

5% ■ D0C5V w/PS vertical-for 

1 ea. 5 Vi" drive.65.00 

5V* 11 DDC5SV w/PS verlical-for 

2- 5 Vi drives. 85.00 


DISKETTES 


OUR BEST BUTS 


B" SUB ASSEMBLY 


DOS + O 2EA SS/DD Siemens FDlOO-8 


Drives w/Cabinel... 

595.00 

ODS +2 2EA DS/DD Mitsubishi 

M2894-63 w/cabinet . 

ODS + 4 2EA OS/DD 8" Thinline 

1.075-00 

Drives w/Cabinet.. 

1,150-00 

Specify—Vertical or Horizontal Cabinet 

5%” SUB ASSEMBLY 


DDS +5 1EA SS/DD Disk Drive .... 

200.00 1 

DOS + 6 2 EA SS/DD 0 i Sk Drive. 

36900 

MODEMS 

* Hayes Smart 3Q0 . 

199.00 

* Hayes Smart 1200. 

425.00 

Multi-Tech MT 212 AD (12OCV3O0) 

47100 

Novation J-Cat 3D0. 

109X30 

U.S. Robotics 212A Auto Dial. 

46900 

* U.S. Robotics (300/1200) Password 

375.00 


VIDEO DISPLAY MONITORS 



5V," Sou Sector SS/DD.16.00/10 

FOR APPLE, ETC. 

5 V. " Soft Sector DS/DD. 24.00(10 

FOR IBM PC & PARTNERS 
FOR QTY OF 100 
(15% DISCOUNT) 


medlafproceiMd, 
by CENTECH, 


E-PROM ERASERS 


Diskettes an* 
packaged and 
Lifetime 

warranty—5 colors In each pkg. (Red, 
Yellow. Blue, Green, Brown) 

SVi 1 Sgi eide/dbl den.22.QQ/10 

5Vi Dbl side/dbl den 29,00/10 

5 Vi" 10 sector. 24.00/10 

5%" 16 sector 24 00/10 


6" Sgl side/dbl den. 
S ’Dbl side/dbl den 


30.00/10 

40.00/10 


MAXELL 


Sgl. side/dbl. den .. 

24 00 

Dbl, side/dbl. den. 

36,00 

Dbl. side/quad dan . 

45.00 

MEMOREX. . 

CALL 

TDK ..... 

CALL 

DISKETTE STORAGE 

1 AA-5% (Holds 82 Disks).. 

. 17.00 1 

1 AA-8 (Holds 82 Disks).. . 

1 Smoked Plexiglass Disk Tubs 

26-00 1 

LIBRARY CASES 

1 

1 CAS-5 Vi "Colors Available: cokv burst asst , 2.50 | 

I CAS-fl . be*ge. black, bfua. red. gray 

3,00 1 

1 Color Burst (Pack of 5).. 

1Z00 ft 

FLIP “N" RLE 


1 Flip "N" F1 te 25-5 V* H " (holds 25) w/iock . 21X30 1 

50-5% (holds 50) w/lock 

2795 | 

1 Flip "N" File "OrigInal-5" (holds 50).. 

21.00 1 

ft Flip "N" File "Original 8" (holds 50) - - 

2996 1 


AMBER 

Dyne* AMI 21 (20 MHZ} HiRes^O Cot/12' 136.00 

USI PI-4 (20 MHZ) Hi-Res/80 Col/9".139.00 

USIPI-a^MHaHi-Rea^OCol/ir 149.00 

Zenith ZM122 (1B M H2) Hi- Res/BQ Cot/ir, 11 9 j00 

COLOR 

Amdek M2" Composite (For Apple). 259,00 

Amdek IM2"-RGB (For ISM-PQw/audio ., 426.00 

Amdek I + Composite w/audlo.275-00 

^Princeton HX-12 HGB (For IBM-PC). 469.00 

Sakata St>10£713" Composite (For AII). . . 260X10 
Sakata SC-200-RGB(For All). 469.00 

GREEN 

BMC 12AU (15 MH23 00 Col/12'’ .80.00 

Dynax GM 120 (20 MHZ) Hi-Res/BO 

Cot/12". 129.00 

Sanyo DM 2112(15 MHZJ64 Col/12".30.00 

Sakata SC1000 (18 MHZ) 80 Col/12*.119JOO 

US( PI-1 (20 MHZ) Hi Res/9". .... 129X10 

USI Pl-2(20MHZ) Hi'Res/l2".138.00 


S-100 PRODUCTS 


:ard cages/mother boards 


MAINFRAMES 


SIERRA DATA 


CPU/MEM/I/O 



m l£BE-696-No farm in at ion required 

w/card bare card 


lots Bara Bd 

A+T 

CAB* 

cage 

4 

15.00 

40,00 

60-00 

20.00 

6 

20.00 

46,00 

70.00 

22.00 

8 

25.00 

69-00 

100,00 

31,00 

12 

30.00 

99.00 

140.00 

41.00 

IS 

45.00 

150.00 

200.00 

50.00 

22 

69.00 

185,00 

— 

75.00 


card cages will accommodate a 4" fan 
Id 320.00 tor 1 fan-Add $30.00 for 2 fans 


For 2 Standard 8" Drives 

MF + DD6(6 Slot M/B) . . 

MF + DD8 (8 slot M/B) 

MF + OD12M2 Slot M/B) .. 


For 2 Thinline 8" Drives 

IMF + 0D6F.. 



CLOCK/CALENDAR 


For 2-5Vi" Diek Drives 

MF + MD12 (12 slot M/B). 


56000 


ll00*Time in hrs , min,, sec "AM/PM or 
lilitary Formal* Date in Mo., Day, Yr.. 
lay of Week & Leap YeaF recognition^ 
prd interrupts (1024 Hz, 1 Hz, 1 min. 1 
r)*On board batEery (will last 14 mos. 
J/no power on) 

ITC-CCS BB (S-1001 45.00 

■TC-CCS-A (A + T) f o r S-100 95.00 


Standard Plain Front 

MF + 12(12 slot MS). 499,00 

MF + 22 (22 slol M/S) . 550,00 


ea DB25, 2 ea. 50 p 
supply for 8" MF (- 


in. 2 ea. 34 pin, 1 ea. Gentronic cutouts, power 
5V1AI + 5V6A/ + 8V16A/* 16V3A/ + 24V6A) 


COMPUTIME/QT BARE BOARD SET 


PN-204A BhI Bara Board Sat Available 

QTC-SBC 2/4 CPU (SBC 880) 

QTC-EXP + III 256K (CT256) Memory bd 
Expandable to IMG 
QTC-FDC 5/8 Floppy disk controller 


Bare Board Set .$150.00 


1) Includes manuals & assembly instructions 

2) Parts available 

3| Monitor & BIDS available. Add $30.00. 


1 SD5-5 BG-100-Z80 (4mhz) master 2 

QTC-SBC 2/4 BE (SBC880) 

. S50.00 

serial 2 par/doppy control )er/64k 

QTC-SBC 2/4 A A + T 


ram 

1855.00 

(SBCB80) ....... 

S265.00 

1 SDS-SBC-100S4mhs slave/2 serial 2 

QT&Z+ 80 BB(B!G Z).. 

, . $28,00 

par/64k ram 

5565.00 

DYNAMIC (64K/256K or 1 MEG) 

SOS-ZSIO/4-4 serial pod I/O 


QTC-EXP + 111 Bare Bd. (CT256) S75.0ol 

tod . 

S250.O0 

QTG-EXP + III 64K A + T 


SDS-MUX RS232 multiplexer 


(CT256) .. 

.. $375,00 

tod 

1235.00 

QTGJ/O + SB 2 SEft 2 


SDS-HDLM-Hard disk bd for 


PAH A+T 

. . $75.00 

necropolis 

SI 29.00 

QTC-I/Q + A + T. 

. $300.00 

1 SDS-CPM/B105-cp/tn for SBC 100 

QTC-ADA ADA Converter 


w/BIGS 

SI 50.00 

A + T . ..... 

$400.00 

1 SOS-Turbodos-Multi-user for master 8 

GTC-Dual GP1B-468 /£££ 438 

slaves 

S645.00 

Interface bd. . 

$795.00 

COMPUPRO 

1 Interfacer 2 ... 

1 interfacer 3. 

.. 249.00 
.. 515.00 

20 Slot MB. 

225,00 

Interfacer 4. 

.. 329-00 

CPU 8086/88 . 

349.00 

System Support f. 

. 308.00 

CPU 0086/8087. 

S5O.O0 

Active Terminator.. 

65.00 

Dlskl. 

399.00 

Enclosure 2 (Desk). 

, 725,00 

CPM 2.2 for Disk! 

150,00 

Enclosures (Rack MI) .. 

776.00 

Disk tl . 

610.00 

CPU-Z. 

. . 228.00 

Ram 16-64K. , .. 

339.00 

M-Drive H , 

1,220.00 

Ram 17-64K. 

329.00 

8 Slol M a. 

125.00 

Ram 21-12BK. 

850.00 

12SI01MB .. 

.. 155.00 

Interfacer 1. .,, 

196.00 

CPU68K. 

mm 


Circle 172 on inquiry card, 

CUSTOMER SERVICE 
CLAIRE 
1-801-972-2739 




1-801-972- 


Retail Sales 

123 East 200 South 

_ - Salt Lake City, Utah 84111 

W Retail Hours 

Monday-Friday 10 AM to 6 PM 
Saturday 10 Am to 5 PM 





























































































































































TO BUY FROM YOUR 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 


8 YEARS(1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESI 


ALPHACOM 

* FOR ATARI, COMMODORE 

or Tl. 

* 40 w 00 COL 

* SO CPS 

* FULL CHARACTER SETS 

* GRAPHICS 

* LIGHT WT 4 TO 6 LBS. 

* FRICTION FEED 

ALPHACOM 42 (40 oof) w/lvriwtaca ,.. 
ALPHACOM it m COl) wflnt*riac*... 
40 COL PAPER (par noil) 

00 COL- PAPER (par roll). 

BROTHER 

Hft-IA 17CPS Daisywheel 3K Buff . 
HR-1 A17 CPS Daisywheel 3K Buff... 
HR-25 



. 140.00 
Z30 
. 4JS0 


675,00 


CENTRONICS 

351P—20QCP&, Par 100 CPS CORR. 1,795.00 

60B5P-600CPS. Par w/cablnet. 6,50040 

6G855 -600CPS, Serial w/cabinet. 7,000.00 

6085IBM-50QCPS w/cablnet. . 7.SOCLOO 

358 3 or 4 Automatic cut sheet feeder. 


DATA-SOUTH 

DS ISO l80CPS/Serialor Par/Tractor .... 


1,400.00 


1,095.00 


DAISYWR1TER 

Daisy wri ter 2Q0&48K ButferffiOTtMOCPS LTft/Par 

Daisy writer CatHe. 40.00 

Dalsywriler Tractor..... 140JM 

DIABLO 

620 (25GPS/SeriaI)... 920.00 

630(40CPS/MultHF). 1,790.00 

630 ECS/IBM. 2,100,00 


DYNAX 

Dynax-15 Par-13C PS Daisywheel 

Zcotor PTG-3K buff. 475.00 

Dyanx 15 SerlaM3CPS Daisywheel . .52500 

EPSON 

FX80(16OCPSParlO").CALL 

FX100 (160 CPS-Par 15“).CALL 

C, ITOH 

Pro-writer I (B51QA) Par 120 CPS. 350.00 

Pro-writer 1 (8510A) Serial 120 CPS. 529.00 


APPLE/FRANKLIN 

APPLE It E Starter—I ncludee CPU 1 F.D. Monitor and 

Stand .... .. 1,475.00 

FRANKLIN fOOGw/coior . . 799.00 

FRANKUN 1200 Slarter includes CPU 2 F.D, 80 col 1,*25,00 
FRANK UN 1200 OM5 includes CPLF2 F.D, a<>d bundled 
software .. ,..**,* 1,025.00 

IBM*PC TYPES 

COLUMBIA £1600-1) 16 bit 128K Flam 2 ea 
320K Disk Drived SER 1 PAR, Key Bd. 0 slots. 

Display Cd.. bundled software... 2.77&Q0 

IBM P.C. 16 bit 64 K Ram 2 ea 320 K Disk Drive, 

Princeton HGl2X-ColorCartf .... 3,395.00 

EAGLE PC-2 16 bit 12SK Ram 2 ea 320K Disk 
Drive 12" Green (HH-Res) bund led software 2,850,00 
EAGLE PORTABLE 16 bit 128K Ram 1 F.D./10 MG HD/Green 
Screen MS-DOS 210 bundled software.4 ,OOOjOO 

KAYPRO 

KAYPRO II w/bund led software . 1,475 j00 

KAVPR04 w/bundled software. 1,87540 

KAYPR010 w/bundled software.2,995.00 

(Trade-in Allowance $75 lor SS/OD Drive} 

MOLECULAR SYSTEMS 

MICRO 1« 16 bit (8086} CPU 1 ea. 8” F.D.-1 ea 
10 MB HD—64K Ram expands to 256K up tq 6 
users w/additicnal application processors— 

CP/M and GP/M 06 5,200,00 


TOLL FREE 
1-800-545-2633 
CONTINENTAL U.S 

Circle 173 on inquiry card 


PRINTERS 


Pro-writer II Parallel-15”. . 889.00 

8600 (180CPS) Par or Serial 15 PIN 90 CPS LTR .... 1,099.00 

F-1040CPSfDiabkVPar or Serial... 1,125.00 

F«l055CPS/0iablO/Par Or Serial ..1,42040 

GENERAL ELECTRIC 

Demand Document Printers 

3400-4XCPS Seri a ITT rad or to 60 100 CPS CORR. 2,17540 
3404 -400CPS Seriai/Tractor 1Q0CPS CORR. 2*450,00 

JUKI 

6100-18 CPS/Dtabio Compatible PariDaisywheel ... . 569.00 

MANNESMAN'TALLY 

Spirit 80CPS Par 10”. 330.00 

l6QLtl60CPC-40CPSLTRf0T ..589.00 

ia0L{16OCP&4OCPS LTF) 15")..S29.00 

MR! 

MPI Portable Sprinted160CP&1BM PbrtMK Butt, up to 

64K 100 CPS CORR, Keyed avlb.. 7954)0 

MPI-9BG(9 1T ) Par . 489.00 

MP1150 Bl (IS ) Par 2K Buff w/Graphics. 675.00 

MP1150 Ai (15") Par 4K Buff w/Graphics.. 799.00 

MP1150 At (15) Par 16K Buff w/Graphics. 

NEC 

NEC201020CPS Serial Daisywheel. 

NEC201620CPS Diablo Comp Daisywheel . 950.00 

NEC203020CPS Par Daisywheel.96000 

NEG2G50 2OGP5 for IBM Daisywheel.1,060.00 

NEC3S1035CPS Par Daisywheel. 1,565.00 

NEC3550 35CPS IBM. 1,550.00 

NEC771056CPS Serial Daisywheel.1,96540 

NEC7715 55CPS Diablo Comp Daisywheel 

NEC8G23A lOOCPSrPar-Graphlcs.lO’ 1 . 

NEC8025A100CPS Par Graphics 15”. 

Serial Card . 13940 

OLYMPIA 

Type writer/Prl nler Da Isywheel 14 CPS. 648.00 

OKI-DATA 

2350—350CPS 2 color tractor . 2,1954)0 

241 OP 350CPS 2 color trader..2,496,00 

MIcrollnefl2A (SER 6 PAR-12QCPS 10'). 379.00 

Mlcrollne03A (SER & PAR-120CPS IS"}. 625,00 

M i crall ne 92 (PAR-160CPS-LTR-1Q K ) . 458.00 

M icrol Ine 93 (PA R-160CPS-LTR-15"). 708.00 

Microline 84P (PAR-200CPS-LTR-15'). 969.00 

Mlcrdtned4S(5ER-200CPS-LTR-15’).1408.00 


SYSTEMS 


MICRO 154 16 bit (8066} CPU i ea 8" F D.-1 ea. 15 
MB HO— 64K Ram expands to 256K up to 6 users 
w/addltlonal application processors— 

CP/M and CPM 86 . 0,800.00 

AP0OO1-ASYNC/96OC BPS Application Processor . 569.00 
AP 8003-ASYNC/19,200BPS Application Processor. 839,00 
AP8011-SYND50K BPS 1,079.00 

NEC 

PC62Q1 A-Pofl able 2.4 MHZ CPU 1BK Ram/Expands to 
64K-32K RAM LCD Display—Keybd (67 key-5 function) 
Modem. Serial and Par Port-FD and Cassette 

Interface— Uses 4 AA Balt—bundled software. 680,00 

PC8201A9G—NlCadPak. 16-00 

PG8221 A—Portable Printer. 14940 

PC8271A-02—AC Adapter.1540 

S-100 

COMPUPRC816A. 4,12540 

COMPUPROS16B .. 5,48540 

COM PU PRO 81BC . .. 6,995.00 

TELEVIDEO 

TS-803 4 MHZ CPU44K 2 ea, 360K F.D- 

Graphics 12" green. 1,90040 

T5-1803 5 MHZ CPIF128K 2 ea. 3B0K F.D.— 

Graphics ir Green CP/M . 2,40040 

TELETOTE 1 4 MHZ CPU 64K 1 ea. F.D. 9” Ambef 
detach KYBD Par/Ser mouse port CP/M.i ,350.00 




PRINTER ACCESSORIES 


STAR M1CRONICS 

Gemini 10X NEW VERSION (PAR-l20CPSr1(7).CALLl 

Gemini 15X (PAR-12DCPS-15 1 *). .CALLl 

Gemini Delta 10 (Par-160CPS- W 8K buffer serial).... CALL| 

SILVER REED 

EXP 550P-17CPS DaisywheeFPAR. 

EXP550Srl7CPSDaisywbeehSarlai. 

TOSHIBA 

P-1350 (192CPS-120CPSLTR PAR or Serial). . 1,499.0Q| 

TRANSTAR 

120 P14CPS Par Diablo Comp,. 4794»| 

315 Color Printer 500CPS Par . 

DIABLO 

Diablo 620-Uni-Dlrect Tractor.11Q.C 

Diablo 620-Sheet Feeder .. ... 7204 

Diablo 630-BI Direct Tracior.2754 

Diable 630-Tractor Sound Cover. 294 

Diablo 630-SGL Sheet Feeder. 775*0 

JUKI-6100 

Serial Interface......,. 55,0 

Bi-DIr Trader.1204 

Unl-Dir Tractor .904 

MANNESMAN-TALLY 

Factory Quick Tear. 2304 

Auto Front Feed.1,1804 

NEC 

Thimbles.204 

Vertical Trader. 2194 

Horizontal . . 1524 

BIDir, Tracior. 3304 

Cut Sheet Feeder.... 1,1004 

OKI-DATA 

64 Cut Sheet Feeder.515.0 

82/92 Tractor. ,55.0 

Serial Intf w/2K Bulfer (For B2A) 1254 

Serial Intf. w/2K Buffer (For 92 & 93).1104 

Okigraph I 62A or 83A Graphics ROM .404 

Okigraph II62A or 83A Disk for Apple ... 554 

STAR-MICRONICS 

Serial Intf. Bd .704 

Serial Intf. Bd w/2K Buffer. .. 120,0 

Commodore 64 Intf Bd .724 

TOSHIBA 

P-1350 Cut Sheet Feeder. 

P-1350 Bi-Dlr. Tractor. ... .... 2104 


TERMINALS 


ADDS 

Viewpoint-A 1 (White). 5094 

Viewpoints (Green). 5394 

Viewpoint 3A + (Green). . . 5094 

Viewpoint 60-Same as Televideo 925.7154 

QUME 

QVT-102 60COS. Green (910 comp). 5494 

QVT-102 B0 Col. A m bar . 5604 

QVT-103 80/132 Col. Green . 8654 

QVT-103 80/132 Col. Amber.f 

QVT 10880/132 Gol. Amber (925 Corp.) . .7154 

TELEVIDEO 

TV910 .. 5294 

TV910 + .. 5854 

TV925 w/2nd paoe memory.7154 

TV9M w/2nd, 3rd, 4 th page memory.. . . . 9254 

TV970 ...... 1,0194 

RG1000/TV60 Graphics Upgrade for 925/950 . 1,1004 

WYSE 

WYSE-100 . 7254 

WYSE-300 (Color)...1,1254 



1-801-972-2717 


Mail Orders 

P O Box 3150 
Salt Lake City. Utah 84110 

Mail Orders 

Monday^riday 8 AM to 6 PM 
(sometimes much faten 
Saturday 10 AM to 5 PM 















































































































































COMPUTER SUPERMARKET 





TRADE YOUR 5 Va” DRIVE 


SGL SIDE/DBL DEN FOR DBL SIDE/ 
BL DEN DRIVE $75.00 ALLOWANCE 


DBL SIDE/DBL DEN FOR 2 EA 
(TM100-2) FOR 1/2 DBL SIDE/DBL 
DRIVES $175.00 ALLOWANCE 


IBM ACCESSORIES 


AST 

^ix Pak Plus (Seria I/Par/C LK 64K Expands to 384K) .. 289.00 
Vlefl A PIus^SerialCUy64K Expands to 256K) 289.00 

Veg-A-Fak (Expands Meg-A-Plus to 512K).289.00 

TP!uS(5 P). 128,00 

>Net (with Shared User Software).566 jQQ 

>Net Siartar Kit. .1,102.00 

hST-5251 (Allows connection Ot IBM PC to System 

340038).i2S,50 

MANY OTHER OPTIONS AVAILABLE. 

ASHTONTATE 

5-Base II. 400 00 

bottom Line Strategist. 279.00 

Financial Planner. 499.00 

friday _ 109.00 

DOW JONES 

t>ow Jones Invest/EvaJualor.125.00 

0.0, HAYES 

fcmartmodem ISOOB-Smartcom 2 software included 429.00 
|martcom 2-Tetecomputive for 30CV1200 on disk. 89 00 

LOTUS DEVELOPMENT 

|otus 1-2-3 (on disk).369.00 

KRAFT 

|oy Stick. 47.50 

f addle (pair) .37.00 

KEYTRONICS 

|nhance your PC,with a superior keyboard.210.00 

MAYNARD 

[loppy Controller. . . 155.00 

■loppy Controller (Serial) .225.00 

floppy Controller (PAR). 205.00 

Sandstar MOO-FDC 

MODULAR (for 5 V*" Or 8" drives) . . . 200.00 

ADD ONS FOR Pararrel MOD.60.00 

SANDSTAR Serial MOD.7900 

MQD-FQC Clock Calendar MOD.... 69.00 

Game Adapter MOD.4000 

[and star Multi-Function Bd (Holds up to 
j modular add-ons .82.00 

PLANTRONICS COLOR PLUS 
|olor -i- Color Display Card (16 colors).395 00 

PRINCETON GRAPHICS 

iHX12 Hi-Ftes Color. The Best. 409.00 

OUADRAM 

|uad I Ink—Allows Apple Software to be used in IBM 
J HAS 64K Ham-Game Port Display Gen-Disk 

I tf. w/software. 520.00 

f uadboard 2—64K flam (expands to 256KJ 2 Ser Port 

CLK and software. 289-00 

uadboard — 64K (expands to 256K) Par and Serial Port 

GLK and software. .289.DO 

|uad 512 — 64 Ram (expands to 512K) Serial Port and 

oftware . . 259 00 

luadthrome — Color Monitor. . 489.00 

Tilt Table. 40 00 

hronograph Cik/Calendar BD.79.00 

SHUGART DISK DRIVES 

L-1/2 HGT 320 K DS/DD w/B RACKETS. 239 00 as. 

440.00 lor 2 ea. 

TANDON DISK DRIVES 

4100-2A 320K DS/DD. 22500 

V15S2 1(2 HGT 320 K DS/DD w/RRACKETS. 249 00 ea. 

440.00 lor 2 


TOLL FREE 
1-800-545-2633 
CONTINENTAL U S. 

Circle 173 on inquiry card. 


APPLE/FRANKLIN ACCESSORIES 


ALS 

CPM 3.0 Card . . 288,00 

Z Card II * .....139.00 

ASHTONTATE 

0-Base II. 

ASTAR 

RF Modulator 

Fan. Clock, Cool Time, Surge Protector. 


400.00 
. 19,00 


DOW JONES 

Dow Jones Invest/Evalualor.. . 125.00 

GENERIC 

Z-00Card (Emulates Micro-Soft). 99.00 

80 Cot. Video (VFdex Compatible).9900 

80 Col. Video w/Sott Switch. 125,00 

Joy Stick. 20.00 

E-Prom Writer. 7900 

Parareli Interface.48,00 

Pararell Interface w/Graphics.6500 

16K Ram Card.40.00 

RF Modulator. 13.00 

HAYES 

Joysticks.28.00 

Micro-Modem II... 269,00 

Micro-Model II wderminal package 278.00 

KENSINGTON 

System Saver/Fan & Surge Pro . 7500 

KOALA TECH 

Koala GnfTablet w/Soft ware.99.00 

KRAFT 

Joystick for II E. 44.00 

LOTUS DEVELOPMENT 

Executive Briefing System . 138.00 

MICRO-MAX 

View Max 80 (60 CoJ lord +). 139.00 

View Max 80E (BO Col w/64K Memory Exp to 12&K)... 12900 
MICROTEK 

Dumpling 64K/lnterface and Graphics 64K Buffer . 235,00 

Dumpling GX-P/Par Interface Card and Cable.99.00 

Parallel in led ace Board (fl V611C).6100 

BAM 16 (16K Addon Memory).4500 

NOVATION 

Apple Cat II wfSOftware.286.00 

212 Apple Cat. 62500 

Handset . 2900 

ORANGE MICRO 

Grappler + (Graphics Interface). ... 119.00 

Grappler + 1©K (Buffer and 5 to64K). 17500 

Buffer Board ... ...135.00 

PRINCETON GRAPHICS 

Interface Card allows use of HX12 Color Monitor- 15600 

OUADRAM 

RAM 00-80 Col 64K card.119.00 

A PIC—Par Inti card. .60 00 

APLQG—Par tntt. w/Grapbies..6500 

CPI—B F Cable (APIC to Can. Printer). 3400 

A PIC III-Par Primer Intf for Apple w/0 h Cable. 9500 

TG PRODUCTS 

Joy Stick—For Apple II + . 3600 

Paddles. 29.00 

Selects Port. 38.00 

VIDEX 

Ultraterm. ,,. 279.00 

Videterm.199,00 

VISTA 

A8QC Floppy Controller for 8” Drives. 300.00 

A-000-1 Cable. 2700 


✓ v>- *. 


APPLE DISK DRIVES 


Vista Solo (35TR).. 

Micro-Sci A-2 (35TR). 225.00 

Micro-Sci A^0(40tfl) . 269.00 

Micro-Sci A-70 (Quad). 328.00 

MicroSci Controller.70.00 

Rana Elite l. 249,00 

Hana Elite II. 389.00 

Rana Elite III. 509 00 

flana Controller. 8500 

Super 5 "THINLINE” I size 163K 40TB. 189,00 

Super 5 "THINLINE" V» size 163 K 40TR 
(TEAC DIRECT DRIVE). 22S.00 


ATARI 


KRAFT Joystick ...1500 

PERCOM AT 88 SS/DD Disk Drive w/Prlntar Port . 489,00 

RANA Rana IDQO-SS/DDDisk Drive. 379.00 

TRAK AT D2 SS/DO Disk Drive . , . 379.00 


COMMODORE 


KAPRO II - IV 


STAR Star Gemini Interface 10 VIC 20 + CMD 64 . 65.00 

DOW JON ES Dow Jones I nvesl/Eva I ualor . .125.00 

KRAFT Joy Stick. 1500 

KOALA Koala GR/Tablet w/software 

(specify VIC20 or CMD64). 98.00 

Sprinter K (5M HZ Speed-up) . 99.00 

K-Clock (Batt Backup C IWCal). 98.50 

Video Outpul BDKaliowsuseOf video monitor).125-00 

Kaypro II Upgrade Disk Drives (DS/DD).. 239.00 

(Trade In Allowance $75 for SStDO Drive) 

LOTUS 1-2-3 . 389.00 

QUADRAM Tl-64 64K flam Card. 206.00 

OUADRAM Tl-92 192K Ram Card. . 318.00 


WESPER 


WIZARD BPO (Same as Grappler + 16K 

Specify Printer). 148.00 

WIZARD I PI (Same as Grappler + Specify Printer). . . . 69.00 

WIZARD EBO (Internal Buffer for Epson). 108.00 

WIZARD 80 COU64K For IIE.139.00 

WIZARD 00 Golf For If +... 13900 



1-801-972-2717 


IBM UP-GRADE 
KIT 

Includes 9 Ea. 4164-200NS 
For Expansion on all IBM 
Products with Parity 

$55.00/per set 


Retail Sales 

123 East 200 South C 
— Salt Lake City, Utah 84111 

Retail Hours 

Monday-Friday 10 AM to b PM 
Saturday 10 Am to 5 PM 

Retail Phone — 364-0057_ 
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Circle 200 on inquiry card. 












































































































28AWG FLAT GREY CABLE CUSTOM ASSEMBLIES 


ACCESSORIES FOR APPLE* COMPUTERS 


Numericf Auxiliary Keypad 
lor APPLE/te* 


Extended 80 CoJumn/WK ftAM 
Card tor APPLE 


IBM MEMORY EXPANSION KIT 


IBM64K (Nine 2flQm 64K RAMs). $49.95 


EXPAND YOUR MEMORY 


TRS*80 to 16K, 32K, or 48K 

'"Model 1 ■ Fran 4K Id 1GK Rtquires m On Kit 

Model 3 - From 4K lo m Requires (3) Three Kite 

CokM - Fran 4K Id 1GK Require! (1) One Kit 

"Mitt 1 equipped wrih EipinHoe lurd up * UK Twi Kill imime 
- Qni Ht enquired IH itch if* ul EipiltllHI - 


TRS^1GK3 *200ns lor Color & Model III Si2 95 

TRS-1GK4'250ns ItK Model! .. 510.95 


TRS-80 Color 3ZK or 64K Conversion KLL 


Eisy [D UYitall kit tomes complcle with B ee. 410+3 (200ns) MK I 
dynvnir; RAM* S CQnW*l0n d*cumof1 LbtlMV ConYflrlS TRS-BB color I 
naniEWttrs wilh E eUtull boards. A alt new ca*OT computer* In 43K. I 
M IrKK rraKUhcaUcns bf 32K memur? Will felKmr th* u-us or All 1I»MX oi I 
the dynamic RAM providing you have a FLEX DOS operating system A 

TRS*64K2 ..S44.95 


r VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 


JE 520 CM 


MALE CONN ECTOR 


JE664 EPROM PROGRAMMER 

BK TO 64K EPROMS - 24 AND 20 PIN PACKAGES 


SAVE HUNDREDS OF $$$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Moll of tt» popular friomory board# fellow You to add an additional 
ME. t2§K, 1B2K, or 2S&K. Tint IBM AIK Kit will papillate thato boards 
In MK by■ a inoramfenife. The ui la Um^le liutall — joit kiuil Ih* 
nlna MX RAM chip. In I ha prgsided loCfcal* IMl feat flw two group* 
□I ■■l|c*frt. Dlrfegltpni fen Ij>c ludnd 


APPLICATIONS: 

■ Security Warning 


JE520CM 

JE52QAP 


LUmcripUon 


FflfCaHimedflfi64AViC-2 
Fur Apple II, 11+, end lhs . 


S114.95 
. £149.95 


£29.95 


Digital Thermometer Kit 


SS9.95eech 


a Over 250 word vocabulary-alllxes allow tfrn lermeOfin □! more 
Ihta 5D0 words * Built-In amplifier, apeak*?. volume control, and 
audio jpek 4 flecreatas a cl&ar. natural nude vriea * Plug-in user 
ready wMi documentation and sample sohwire * Case st»: 
7VLx3W-Wx M/I~H 


£995.00 


in as 
SH-fl 
III 95 


■ Rrlly (jKodod dm - Instdiw mass . Midsd, rotilly eomprahsnsfri * 
a MU in durable Btdll card puslfc * FtriBti Nr .nrayimnwri 0 0 
* Clui & tofttist UBH far lull irafewtHn Ml. diHrambty *SCn. t 
Hon. ittKl K H t 
S iwms. bP0 ™r1Pl. 4 m «t h « 

WAT MB. tgTOCt_ m 

ML 260 266 CPU.$5,95 

ML-BOflOA flOflOA/BQaSA . . 55-95 

ML-6502 6502 (65XX) .55.95 

ML-BG4B S04S. Relatives .55-95 

ML 7400 5400/7400 TTL Pln-Outs.15,95 

ML'ALGO Basic Algorithms.55.95 

BOOKS 

MHMI Nfllipnfel CMOS Dill floakllb&i) 

(0JD paowj 74 C, CD+W0, >hd A/D Corwwtn 
10003 Mfelion.l Linear D.in Book MM2J 111,H 

(1376 p&qm> LM, LF, ADC. DAC, LH Serin 

»ooe utmimiMfemnrjfaatfeaBoftttgflDi . mjh 

[4M pugnS'i RAM*, ROM*, FROM!. EPROMs Semin 

50009 mi*r*ir&*ti BmrtrieBi sa.es 

ft3» p>gnl ConnfHfetE line, 

30010 Niltcnal AudielRima Heod&wH (lVeO) SS.SS 

(f40 oegnl Pm-Ampe. AM, FM i FM StfeiM, Power Antpt 
30012 Mfellonnl PAL Dali BbOV (1iE) !» K 

(176 psgeat Application Noln, Linear 8rliJ*, ate. 

3W13 ZtlogD-lqHwAIHMai MMfi 

(04-1 pages) Mlcroproc-esaor* and Support Chips 
21Q«» Intfel Memory CbmponMitl Handbctik J190J|.fl4,9S 

|7Sa paged) Contains >11 AppllcaUpn Hales, ArUcIa 
Reprints. Data Shaeta, arid other rfnlgn inTontLAllon 
on Inlet's RAM,, EPROMs, E'PROMs 1 Bubble Memoriae 
113044 Iniel Mlarapraesssof 4 PtrlpUer>t H nndgook (liSS) iH-B0 

(1037 pages) Contains Dele Shmsie an all a! 

Inlet'* Mltnjgmocnaors and Fenphereis. 


4-Digit Fluorescent Alarm Clock Kit 


5Yd" APPLE™ 
COMPATIBLE 
DISK DRIVE 


U3» 


llsigfe ■ « trsekl 


IrqlW tqnj » Jlir |"l i 

0-5/ lfl B n * Weight: l Vi lbs. 

Part No ADB-514 £195.9 


FLOPPY DISK DRIVE 


Shugvrl 601R 

oompullble 

* SlnQlB'SIded 

* H Tracks 

* 400/ BOOK Rytte 
Capacity 

* Industry Standard 

The FDOtHM B v Floppy Olsi Ebisa IlndiwUy Slemi/prdji Jeelyre, 
single or double density Recording moda: FI* single, MFM double 
density. Transfer rale: 3S0K hileXseo, ung»e danqiiy; 5DDK hlla/aet 
double dnnqiiy. Tho FDD1DC-B le deaigned lo work vnih the single 
sided Hoil wclorwf IBM Dink,im i, or aq.. disk cartridge. Power. 
11BVAC n 50-60H2, * Z4V15C « 1.7 imps mu, * 5VDC 0 1.2 amp■ 
max. UnH n plpturnd above|do*e not Include oase, powersupoly, or 
eableat Slie: x 14 T. « 4.6'H- Weighs 1= ihs. Inch M-pg 

FDD100-8 , , $169-95 ea. 


JE300. .... ,$39.95 


POWER SUPPLY 4-Channel Switching - Apple Compatible 

Ml[*SprPC4*ier. -m-ewnpu*-. twmaiR. msdld t^uipmonl and pHHU EMU4I iMActUarw. m- 

K S- 13 OTAC 47 - 4 MHZ. flutsst: +SV 6 C & M. WK O U; + iimo 1 A ® 1 A 
Ifei.: *fl IS. Hlppu Jifimv p-p IfeJd ng.. ± > H. Onrcwreet prrtenfe. Mi SV wtt tt- 


p-p LMd rag. 
phi ± rn #4/1-1 t 1-7/1-nf i +ib/ii*h. ■ 

Part Hu FCS- 654 A 


.569.95 each 


Muter DU (?1Vt 

m»(!ivi 

TU* 8 Vj 


Micro-Logic Corp. 
MICRO-CHARTS 


Switching Power Supply 
lor APPLE n. 11+ and We* 


Cooling Fan for APPLE II. 

11+ and Ne‘ 


UV EPROM Eraser 

| 6 Chlpa — SI Mlnutas | 


| f Ctllp — 67 Mlnutoa 


Euh. 37H, IMS, ?nj. 37s+, 25i». 3S33. 3SS+ Ernie* up to S dilps 
wilhtn SI mtnuiat (1 rfilp in 31 tainulfe*|. Mfeiniaknfe nmtSUnt lipomn 
distance oT one Inch Special conductive loam liner ellrntnalaa static 
buHd-up- SvJil-ln salelv toefe lo prevent UV exposure. Compscl — only 
1M' r LIT j Camplal* with holding Irey l« i chip*. 

DE-4 UVEPROM Eraser .. *79.95 

UVS-11EL Replacement Bulb S16.9S 


Si 0.00 Minimum Order — US Fund* Only Spec Shoe Is — 30t each 

California Residents Add fiV> % Sales Tex Send 51.00 Postage for your 

FREE 1934 JAMFCO CATALOG 


Shipping — Add 5% plus 51-50 insurance 
Send S.A.5.F, for Monthly Safes Flyor! 


Prices Subject to Change 


ameco 


ELECTRONICS 


VfSA* 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
1/B4 PHONE ORDERS WELCOME — {415} $92 6097 Tetexi 176043 


Circle 200 on inquiry card. 


BYTE lanuarv 19S4 535 

































































































STATIC RAMS 


TERMS: For shipping include 
$2,00 for UPS Ground or $3 00 
for UPS Blue Air. $10.00 mini¬ 
mum order. Bay Area and Los 
Angeles Counties add 6’/2% 
Sales Tax, other California resi¬ 
dents add 6% Sales Tax. We re¬ 
serve the right to limit quantities 
and substitute manufacturer. 
Prices subject to change without 
notice. 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 988-0697 


DoKa 


I 






2101 

258x41 

4S0m 


5181 

256x4 

450n« 

(cmw| 

2102-1 

1024 X1 

450ni 


2182L-4 

1024x1 

4S0i»t 

K 

21021-2 

1024x14 

250m 

2111 

256 x 4 4 

400nt> 


2112 

256x44 

430m > 


2114 

1024x44 

450 ill 


2174^25 

1024 x 4 4 

^50m 


2H41-4 

1024 x 4 4 

4S0ni 


21UL4 

1024 x 4 4 

mu 

m 

2U4L-2 

1024x44 

200m 

{5! 

2147 

4096x14 

65m) 


TMS4044-4 

4096 k H 

450m 


TMS40444 

4096 K1 

300m 


TM £4044-2 

4096x14 

Mm 


HHI4118 

1024 x 6 4 

230m 


T91M2018-2M 

2048x14 

Mm 


tumms-m 

2048x14 

150 til 


TMW2016-100 

2048x14 

100m 


KM6T1M 

2048 k > 

Mm 

cmoi 

HP46116-3 

2040x8 

150m 

email 

HM0H6-2 

2040x8 

729ttt 


HMftttOUM 

2040 x B 

200m 

Mm 

'Ski 

HRM11'BU > -'3 

2040x8 

email 

HM0118LP-2 

1-5132 

2041x0 

4096x8 

120m 

300m 

HM») 

Qitii 


Lf - Low Pfi*tr 


J-St*tEc 


m 34027 
UPMtl 


4116-300 

4116250 

4116-200 

4116*150 

4116-120 

2111 

4164*200 
4164-150 


1702 

2704 

2756 

2718 

2716-1 

THS2B16 

TMS27t8 

TWS2532 

2732 

2732-250 

2732-200 

2764 

2764-250 

2704-200 

TMS2664 

MC60714 

27126 


DYNAMIC RAMS 

4096 k 1 (250m 
40Nx 1 30Qnt 
4096 k 1' 300ni 
*192 11 ZDCfli 
61 «k 1 250nt 
16364 k 1 30041* 

1636411 250nt 
16364 J 1206 m 
16364 k 1 ~ 

1636411 
16304x1 
65536x1 
6553611 

6V - linqli 5 volt in polv 

EPROMS 

MUM) 

1024 k I “— 
lOHst 
2046 k 6 _____ 

2043 i 6 350ni 
2048 K 6 
2044*1 

4096 k I __ 

4896kI UOni 
4096 k* 250fli 
409616 
6112 k 6 
6192 it 
6192 k 6 

mu 

6192 k! 


All 


tv - filNflk 5 toll Supply 

74LSO0 


IIS 

2.95 

2.95 

1.91 

1.60 

0^10-75 

6710.95 
8711 95 
3713-95 

6126.95 

4.90 

5.90 

6.90 


m 
5v 
5v 
5v 
5v 
5v 
6v< 

III 

5v i|24 pin) 


74LS00 

.23 

74LS173 

.68 

74LS01 

.24 

74LS174 

.54 

74LS02 

.24 

74 LSI 75 

.54 

74LS03 

.24 

74 LSI 61 

2.10 

74LS04 

.23 

74 LSI 89 

8.90 

74LS05 

.24 

74 LSI 90 

.08 

74LS08 

.27 

74 LSI 91 

.68 

74LS09 

.28 

74 LSI 92 

.71 

74LS10 

.24 

74LS193 

.78 

74LS11 

.34 

74LS194 

.68 

74LS12 

.34 

74L5195 

.88 

74 LSI 3 

.44 

74LS196 

.78 

74LS14 

.58 

74LS167 

,78 

74LS15 

.34 

74LS221 

.88 

74LS20 

,24 

74LS240 

,04 

74LS21 

.28 

74LS241 

.98 

74LS22 

,24 

74LS242 

.98 

74LS26 

.20 

74LS243 

.98 

74LS27 

.28 

74LS244 

1.25 

74LS28 

.34 

74L5245 

1.45 

74LS30 

.24 

74LS247 

,74 

74LS32 

.28 

74LS248 

.98 

74LS33 

.54 

74LS249 

.98 

74LS37 

.34 

74 L S3 51 

,58 

74LS38 

.34 

74LS253 

.58 

74LS40 

.24 

74LS257 

.58 

74LS42 

,48 

74LS358 

.58 

74LS47 

.n 

74LS359 

2.70 

74LS48 

.74 

74LS260 

.58 

74LS49 

,74 

74LS266 

.54 

74L951 

,24 

74LS273 

1,45 

74LS54 

.28 

74LS275 

3.30 

74LS55 

.28 

74LS379 

.48 

74LS63 

1.20 

74LS280 

1.95 

74L973 

.38 

74L5283 

.88 

74LS74 

.34 

74LS290 

.86 

74LS75 

.38 

74LS293 

.68 

74LS78 

.38 

74LS295 

.98 

74LS78 

.48 

74LS298 

.86 

74 LSI 3 

,59 

74LS299 

1.70 

74LS8S 

.68 

74LS323 

3.45 

74LS86 

,38 

74LS324 

1,70 

74LS90 

,54 

74LS352 

1.25 

74LS91 

.88 

74LS353 

1.25 


I 


i 




74LS92 

.54 

74LS303 

1,30 

74LS03 

.84 

74LS3B4 

1,90 

74LS95 

,74 

74LS365 

.48 

74LS96 

.08 

74LS306 

.48 

T4LS107 

38 

74LS307 

.44 

74LS109 

.38 

74LS388 

.44 

74LS112 

.38 

74LS373 

US 

T4LS113 

.30 

74LS374 

1.86 

74LS114 

.38 

74LS377 

1.88 

74LS122 

.44 

74L8378 

1,18 

74LS123 

.78 

74LS379 

1.30 

74LS124 

2.65 

74LS305 

1.68 

74LS125 

.48 

74LS386 

.44 

74LS126 

,48 

74LS3B0 

1.18 

74LS132 

,58 

74LS393 

1.13 

74LS133 

.50 

74LS395 

1.18 

74LS138 

.36 

74LS399 

1.48 

T4LS137 

,98 

74LS424 

2,90 

74LS138 

.54 

74LS447 

.88 

74LS139 

.54 

74LS490 

1.90 

74LS146 

1,16 

74LS824 

3.95 

74LS147 

2,48 

74LS640 

2.15 

74LS148 

1.30 

74LS845 

2.18 

74LS151 

,54 

74LS808 

1.65 

74LS153 

.54 

T4LS889 

1.85 

74LS154 

1.85 

74LS870 

1,45 

74LS155 

,88 

T4LS874 

9.80 

74LS156 

,80 

74LS882 

3.15 

T4LS157 

,84 

74LS883 

3.15 

74LS150 

.80 

T4LS684 

3,15 

74LS1GO 

.80 

T4LS885 

3,15 

74LS161 

,84 

T4LS880 

2.35 

74LS1G2 

.88 

T4LS660 

3.15 

74LS163 

.84 

74LS783 

23.95 

74LS184 

,60 

01LS95 

1,45 

74LS165 

.94 

01LS98 

1.45 

7413185 

1,90 

81LS97 

1.45 

74LST68 

1.70 

01L598 

1,45 

7418189 

1.70 

25LS2521 

2,75 

74LS170 

1.45 

25LS2589 

4.20 


6500 

1MHZ 


6507 .. 
6520 .. 
6522 , 
6532 
6546 . 
6551 . 

6502A . 
6522A 
6532 A 
654 5A , 
6551A 

6502 B 


6800 

6602 


6810 

6820 

8621 

6826 

6840 

6643 


6647 
0650 
6852 . 


6875 


88047 


68600 

68602 


68810 

68821 


2 MHZ 


3 MHZ 


G800 


.. 4.90 
,.6.90 
- ■ 6-90 
.. 9.90 
.. 4,30 
,.7-90 
..9.90 
. 21. B0 
. 10.85 

,, 6.90 
-9.90 
. 10.95 
. 28.95 
, 10.93 

. 13.96 


5800 


1MHZ 


,, 9.95 
. 21.25 
. 28,95 
. 28.95 
.. 6.90 
.. 5,90 
. 18.95 
., 5.90 


8000 


8035 5.90 

8039 ... 8,90 

INS-8060 .. 10,95 

INS-8073 ..... 23,95 

8080 .. ,.,,3.90 

8085 ..,... ■..3.90 

S06SA-2 . 10.95 

6088 ..... 20.95 

8087 . CALL 

6000 . 38.0$ 

6009 . 08.95 

8155 . 6.00 

8155-2. 7,90 

8156 . 8.00 

8185 . 28.95 

8185-2 .. 38.95 

8741 ...38 95 

8748 ...23.95 

8755 . 23,95 


























































































8200 

m2 .. 

930 a.......... 30 . 0 a 

m& .3.4S 

9212 -.--...-*.1.71 

9314 .....3.S0 

9216 ......1.70 

ftW4 . i.» 

1326 .1.7ft 

6226 ........3.4ft 

6237 .....1ft.Oft 

6237-6 ..,..20.0ft 

6236 .............4.4ft 

6343 .........4.40 

6250..........0.05 

0281 ..........4.4ft 

6253 .. 6.00 

6253-5 . 7.00 

6255 . 4.45 

6265-6 . 5.20 

8267 . 7.W 

8257-5 .. 9-90 

6250 ... 6.65 

6250-5 . 7.45 

6271 .. 38-95 

■272 . 36.05 

6275 .. 26-95 

6279 . 6,90 

6279-5 . 9,00 

1272 . .,0.46 

6263 . 6.46 

6284 . .,5.46 

10 . 6,45 

6287 ..... 6,45 

6268 ,. 24,00 

6260 . 46,05 

Z-80 

2.5 Mhz 

Z6D-CPU. 3.00 

Z60-CTC. 4,45 

Z6Q-DART. 0.95 

ZftO-DMA . 13.95 

ZftO-PIO . 4.45 

Z80-S IOm.15.95 

ZDOfSJO/1 .15.95 

ZSO-SfO/2 ... 15,95 

ZSO-glO/9.. .15,05 

4.0 Mhz 

Z80A-CPU...* *_4.00 

Z60A-CTC... 4.00 

ZtOA^DART ..10.0ft 

ZftOA-DMA ... 16.0ft 

Z8DA-PI0 ..4.00 

Z8DA-SIO/0 .. 16.0ft 

Z0DA-SIO/1.15.05 

ZiOA-SIG/2. 16.05 

>ArBKW0....15.06 

8.0 Mhz 

Z0OB-CPU . 12.95 

Z80B-CTC.*....12 .ftft 

Z0O0-PIO .12.95 

| ZftOB-DART ....10,95 

ZILOG 

I ZS132 ..... 33.96 

| ZB671 . ...38,95 

DISC CONTROLLERS 

11771 15-05 

1791 .23,95 

1793 . 25,95 

1795 . 48.95 

1797 . 46.95 

2701 . 63,05 

2703 ... 53.95 

2706 .. 68.95 

2707 .. 58.95 

0043 . 33.95 

1272 . .......35.95 

UPD785 .35.05 

M08876 . ....26.05 

| MB6877 .... - 33.0ft 

H . ....18.05 

[ 2143 ... 17.05 

UARTS 

IAV3-1014-................-6,00 

AV5-1013. 3.90 

AV3-1015 .. «.S0 

lpT-1472 .. 0.00 

TR1802 . 3.00 

2360 .. 0.00 

2651 . ...ft.ftfl 

TM&8011 . ft.OO 

1402 . 7,00 

1403 .. ft.« 

|INS8250 .. 0.0ft 

INTERFACE 

10T26 .. 1.54 

|ftT2ft... 1.54 

IftTOft. Oft 

I 0T97. 81 

IftTOO .. ,B1 

10M0131 -........... 2.00 

I 0P8304 .... 2.24 

I 088135 .. 1.94 

1080036 ... ,00 


VOLTAGE REGULATORS 


78O0T 

.74 

7905T 

.04 

7SM05C 

.34 

7908T 

.84 

7S0BT 

.74 

7012T 

.84 

7H2T 

.74 

7016T 

.84 

7015T 

.74 

7024T 

.84 

7I24T 

.74 

70O5K 

1.44 

7ft0ftK 

1.34 

7012K 

1.44 

7912K 

1.34 

7016K 

1.44 

7B1SK 

1.34 

7024K 

1,44 

7824 K 

1.34 

79L05 

,70 

7UL06 

68 

70L12 

,79 

TW-12 

.99 

70L15 

.78 

79115 

.98 

LM323K 

4.90 

70HO5K 

9.00 

UA71940 

1.90 

78H12K 

9.00 



C,T - TD-220 1C 

- TO-3 

L - TO-92 


DIP SWITCHES 


4 POSITION 



.94 

ft POSITION 



.09 

6 POSITION 



.89 

7 POSITION 




e POSITION 





1C SOCKETS 




1-09 

10ft 

■ pm sr 


.12 

.10 

14 pin ST 


.14 

.11 

10 pm ST 


.11 

.12 

18 pm ST 


.10 

.17 

20 pm ST 


.20 

.20 

22 pin ST 


.29 

.20 

24 pin ST 


.29 

.28 

20 pm ST 


.39 

.31 

40 pin ST 


.48 

,38 

64 pin ST 


4.20 

all 


ST - SOLDERTAlL 


S pin WW 


.69 

.40 

14 pin WW 


.99 

.61 

16 pin WW 


,99 

.57 

16 pin WW 


.99 

.89 

20 pin WW 


1,04 

.87 

22 pin WW 


1.34 

1.23 

24 pin WW 


1.44 

1.30 

28 pin WW 


1.04 

1.44 

40 pin WW 


1.04 

1.75 


WW - WIREWRAP 


16 pin ZIP 


9.70 

all 

24 pin ZIF 


0.09 

all 

20 pin ZIF 


0.99 

all 


ZIP . TCDfTOOL (2*ro Inaetll on Force) 


CRYSTALS 


32.780WU . 


. 1.00 


1.0 mhz. 4.00 

1.0432 .. 4.90 

2.0 .. - 3.90 

2.007152 . 3.90 

2.4670 .. 3.90 

3.2766 . 3.90 

3,570535 . 3.90 

4.0 .. 3.90 

6.0 . 3.90 

5.0088 . 3.00 

5.155 .... 3.90 

5.7143. 3.90 

8.0 .. -,.. 3.90 

0.144. 3.90 

6.5530 . 3.90 

8.0 .3.90 

10.0 ....- * - - 3.90 

10,738835 . 3.90 

14.31018- 390 

15.0. 3.90 

10,0. 390 

17,430 .... 3 90 

18,0. 3.90 

15,432 ..... 3.90 

20.0 ...3,90 

22,1104 . ......... 3.90 

32,0 -.. 3.90 

RESISTORS 

14 WATT 5* CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEQ OHM 

SOPCS,-..... 1.25 

tOO PCS. 2.00 

1000 PCS,,.. 15,00 

APPLE ACCESSORIES 

80 Column Card, ..128 95 

10 K Card. 42.60 

Fan. 38.95 

Power Supply. .64,95 

RF Mod. 24.95 

JpyStIck {Apple II).29-95 

Paddles Apple. 9-95 

ZOO Card. 129-05 

SCRGSwitch-ArSIOt. 19-95 

Peddle Adapple. 24-95 

Extends Sloi. 19-95 

Disk Drive.,. 224.96 

Controller Card- - -.. 89. 95 


SVa" diskettes 

ATHANAOR NASHUA 

SSSD.... 18.95 

SSDD......22.95 

DSDD.. 27.95 

PERISOFT 

ACCESSORIES FOR APPLE II & II© 
ALL WITH 1 YEAR WARRANTY BY 

PRJNTERL1NK 

CENTRONICS 
PARALLEL INTERFACE 
* Simple to use — No configuring required 
* Use with any centronics printer — EPSON, 
OKI DATA, etc, 

• Includes Cable & Manuel 

$ 58 ™ 

MESSENGER 

SERIAL INTERFACE 

* Connects to any RS-232 serial device 

• B switch se I eatable drivers for printers, 

terminals and modems 

* Includes Cable & Manual 

$98* 

II ME LINK 

REAL TIME CLOCK 

* Applications in file management, word 

processing, communications, etc. 

* Exclusive Alarm Clock feature 

• Battery recharges automatically 

$ 83 " 

NEW BUFFERLINK 
ADD-ON PRINTER BUFFER 
» No more waiting for printed output 

• Connects easily to any parallel interface 

* Expandable from 16K to 84-K 

$ 138 “ am 
The Flip Sort™ 

The new Flip Sort™ has ail the fine qualities of 
the original Flip Sort™, with some added bene¬ 
fits- Along with a new design, capacity has in¬ 
creased 50%, to hold 75 diskettes and the 
price Is more reasonable than ever, $19.95 ea. 


The Flip Sort Plus™ 

The Flip Sort Plus™ adds new dimensions to 
storage. Designed with similar elegant lines as 
the original Flip Sort™, in a transparent 
smoked acrylic. The Flip Sort Plus™ has a stor¬ 
age capacity of over 10G diskettes and has all 
the outstanding features you have come to ex¬ 
pect from the flip sort Family, 24.95 **ch 

DoKcx 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
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ADVANCED! 


COMPUTER 
DUCTS! ba 


r LET 

Si395 DO 
1995.00 
5185 00 
545.00 


ftor HI &wn E49.00 IW. 

ef Serial Card 195.00 W 

*N Imarface Card 165.® 139, 

Jolurrm T*« Ctod 126-00 

reted 00 Column Tux! 295.00- 24ft 

Malm Printer 595.00 52ft. 

(Apple Product* Available tn-StcMe Only' 1, 


MEMORY PLUS AT LOW PRICES! 

Now! “Multicard” expandable 
from 64-256K with 
(1) PARALLEL (1) SERIAL 
(1) CLOCK/CALENDAR 


Apple lie Compatible 


with 

Surge 

.Suppression 


Unbelievable 

Price! 


PM VH364 MK. Ctk. S. Pi 
PffJ V 25E (256K. C*. S. Pf 
•' Mmlcwd “ ’ {up )o57»K> 
P,W V-57BUK 
P/N V-576-576K 
*“PC W**44r ,r (10 HO) 

•’‘PC Extender" H*>to 10 VOi 


AGP has sold over 1000 of these IEEE compatible, 
low-priced, high-reliability 64K Static RAM Cards. 
Single 5-Vo It operation. 


You dan now purchase Shugarl 

com pal i We B’ Dcfih Drives. UefOw yOur 

existing factory direct pricing 1 
These Pooes ere the lowest ever published 

'Siemen s SSDD FDStlOO-S. - $169-00 

Abo, with purchase of Dtsk Drives 
you car buy the Vtila V-1000 Dual Case 
with Power Supply and Cable 
lor only $375 00 Regular Pnw $495 00 
0 Itw LtrniWl Factory WSffVKy 90 OatyH 
Snapped bnrrMSdiatelyli'istn StocH’ 'OEM Qiisiiaihw 


6.2 Cartridge Drive w'Gontroiler 
Apple or IBM Compatible 

Please Specify SQQQ9 

wrth Order vv3 


|Bn Compatible 
Disk 

Totally compatible to Apple Drives. 


Controller. $4 

Just plug in and run 


^ Apple II T6K 
g0p RAM CARD 

Compatible with 

Z80 Saftcard™ .PASCAL CMI~ 

ftit 1 yea Wanarty. Top QuaMy by COEX 

NEW LOW $>|Q95 

AGP PRICE *§5I 

Also Irom COEX, NEW EPSON 
Parallel Interface tor Apple. 

Wlih cable .S49.95 




SAVE UP TO 40% 

|ESS ASCII Eaprs, Prof. 


TAND0N 100-2 

PC Compatible - Double Sided 


VISTA A800 

8" Disk Controller 


I UollIDA Half-High 

PC Compatible • Double Sided 


VISTA “DISKMASTER' 

IBM Compatible 




HARDWARE 


MORE HARDWARE 


Computer Company 


ACP HAS DISK DRIVES 


OTHER DRIVES WE STOCK 


Mail Order: P 0. flnr 17379 Irvine CA 92713 
Retail: 131QB £. Edinger, Sania Ana, CA 927D5 
171 i) 5&B S813 

M2 M Trimble. San Jose, CA 95131 
1408] B4B-T01Q 


MODEMS 


HATES 

SUnsnwnttoifi 300 

*21 □ 

PC Modem 1 3 <abow| 

49 

Smartmodom 1200 

525 

PC Software 1.4-C jabevej 

7» 

Sm*rtpwd«pn 12QQB 

445 

Sroaflcofn M 

78 



COE* BQF'T 80cp* 

*299 

*199 

DYNAX Daisyvmeel 


525 

SILVER REED 



EXP500 132 CtiMwt 


649 

STAR UlCHONtCS ■ NEW! 



Gam** 1GX IZOcpt 

38S 

318 

GfirTvni IS 15- 

599 

39® 

EPSON FXBO 

Gft9 

549 

FXlM 

885 

748 

BROTHER Hft-l.'totC 

1195 

595 

DA1STWRITER 

14ft5 

12SH 

TTX Daisywheel 


548 

NEC Spuiwritoi 3550 


1875 

IBM PC to Parallel Caw, 

EG 

39 

MONITORS 

AIIDEK CORP 



3WGiw 17 

*199 

1155 

310 Amber 17 

210 

175 

Col» 1 Compoaie, Hicachi 

389 

339 

COlOt II RGB 

099 

595 

BMC 



17 Green 

129 

Fi9 

PRtNCETQN GRAPHICS 



RGB law LoOhAldie 

TOO 

545 

DISKETTES 

□YSAN 5«* 55 SO 

10*55 

*M 

DVSAN SV DS SO 

I&-S5 

« 

IBM SVh l SS SO 

TSH60 

43 

IBM 51V SS DO 

iO'B5 

4? 

VERBATIM 5254)1 S5 

10*45 

23 

VERBATIM hStHJl DS 

r&55 

34 

MAXELL MD1 SS 

ta-w 

29 

MAXELL MD2 OS 

1CVB0 

39 

Rip Storage Bni 5'.V ISO da*!} 


19 

BULK SPECIAL SS 

KV2S 

1* 

| Wtfti Staare and San *00-195 

146 

MORE IBM GOODIES 

COMPUCABLE 



Keyboard A Of me Cover* [-sell 


*19 

CURTIS 



PC Pedestal 

£00 

*4 

PG$ ot Quedchttwtin Adaptor 


ID 

VMVoM PC SyMitm Stand 


2D 

IBM Mono- £ mens ion Cable 

50 

44 

Keyboard trl CatAe f3-B ) 


34 

EPQ PROTECTION DEVICES 



The Lemon [Surge Protectory 


43 

The Peach [Surge Protedor) 


*a 

The Orange fwilh EMtRFl) 


122 

The Un*i 


75 

INTEL soer 1C 


1ft9 

KOALA PAD 


99 

KRAFT idyllic* IBM 

70 

40 

RAM EXPANSION 



16tc Mattwtcard 1 IB iC'e) 


18 

UK Memory Eitp. |9 [C'sJ 


50 

TIME SHARE SERVICES 

COMPUSERVE Subscription 


^1 

SOURCE SobSCrtpJtfiri 


3 
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lADmiNCED 

COMPUTER 

^PRODUCTS 

Serving Computer Professionals Since 1976 




MNRII 


HARDWARE 


AST Megapluft" Card 

P/NMGOfri 


P/N MG0&4 (64K r S r C) 395 

•Comboplus 11 ' Card 
P/N Mfc-054SPC {S4K. S, P. C) 395 
•PC I/O Plus II- Card 
p n(.‘0(c. s) ie$ 

•-Six PACK 1 

P/N SP064SPC (B4K, S, P. C) 

CQEX Extender Card 40 

Prototype Card 59 

HERCULES 
Hercules Graphic Card 
MOUSE SYSTEMS Meuse for IBM 
MICROSOFT 

Meuse plus Multilool Word 

ORCHID 

h|-Rqs Graphics Adaplor 395 

PtRSYST Spectrum (S4-256K) 

P/N SP 64 , mK CSk. s, P) 

- -NICS Color 


ACP 

1379 


SOFTWARE 


dBASE II 

$39900 


Condor 

s 389 00 


PLANTRONIC 


if pHie 1 ' Card 
OUADRAM Outboard {64-25GK) 

P.'N Q64, 64K w/4 lunctkwifi 395 

□uadLInk Apple Card 590 

Quadboard 64K 
Mfcrofazer Print BgHer MF-&4 
Quadctiroma (Hires RGB) 

RIXON PC?t?A Modem I/O 596 

5SM Trans modem 1200 
US! Mulitdisplay Card 
VISTA "MylHeard"” (exp, 64 256K) 
P/N V064 (64K. Oik, S. P} 395 
P/N V-256 (256K. Cite, S. P) 595 
•“Mexlcanl ~ >r (up to 576KJ 
P/N V-576-B4K 
P/N V-576-576K 

•"PC Master” (10 I/O) 495 

•"PC Extender" tup to 10 I/O) 249 


f Thin line Duel 
Haoo 6.2Mb Cam 


Wo 


PRINTERS 


COEXf 
DYNAX[ 


< SOFT aocpii 
“t Daisywheel 
I SILVER fiEEb 

EXP50D 132 Column 

| STAR MICROMCS - NEW! 

Gemini 10 X t 20 cps 

Qenruni 15 15" 

I EPSON FXflO 
FX100 
I BROTHER HR-1/BMC 
! DAISYWRITER 
I TTX Daisywheel 
1 NEC Spinwnter 3550 
“ ft PC Ip F 


IBM F 


5 Parallel Cable 



399 319 

599 469 

599 549 

595 749 

1195 
1495 1295 

549 
1875 
60 39 


MONITORS 


| AMDEK CORP 

300 Green 12“ 

310 Ambar 12“ 

Color I Composift&'Hilachi 
Ctfor II RGB Hi-Ree 

| BMC 

12“ Groan 

E PRINCETON GRAPHICS 

RGB IBM Lookalike 


Si 99 
210 
399 


DY5AN 5Vfl p 55 SD 

10/SSS 

$30 


DVSAN 5 /i“ OS SO 

10/65 

48 


IBM 5V*" SS SO 

10/60 

43 


IBM 5!4” SS DD 

10/65 

47 


VERBATIM 525-01 SS 

10/45 

23 


VERBATIM 550-01 DS 

10/56 

34 


MAXELL MD1 SS 

10/50 

29 


MAXELL MD2 OS 

10/160 

39 


Flip Storage Box 5 V (80 disks} 

BULK SPECIAL SS 10/25 

10 

19 


| With Sleeve and Box 

100/195 

149 

t' 


MORE IBM GOODIES 


| COMPUCABLE 

Keyboard $ Drive Covers (set) 

| CURTIS 

PC Pedestal 

PGS or OuadOhrome Adaptor 
Vertical PC System Stand 
IBM Mono Extension Cable 
Keyboard Ext. Gable f3-9 ) 

| EPD PROTECTION DEVICES 
The Lemon (Surge Protector) 
The Peach (Surge Protector) 
The Orange (witn EMI/RFI) 
The Lime 
I INTEL 8067 |G 
KOALA PAD 
KRAFT Joystick IBM 
| RAM EXPANSION 

16 K Motherboard (IS IC's) 

64K Memory Exp. (9 IC's) 


64 

10 

20 


122 

76 

199 

99 

40 

19 

50 



TIME SHARE SERVICES 


COMPUSERVE Subscription 
SOURCE Subscription 


SuperCalc 

$ 99 Q0 

SuperCalc 2 

$ 179°° 

Multiplan 

*189°° 

Wordstar 

$299°° 

Lotus 1-2-3 

C all! 

T. K. Solver! 

Call! 

Flight Simulator 

$4500 

Context MBA 

Cam 

Computer 
I novations 
C86C Compiler 

*3 69°° 

Copy II Plus 

$ 32°° 

Visiword 

$289°° 

Digital Research 

I Pascal MT 1 86 $295.00 

Concurrent CP/M 86 ...„260,00 
I CBASIC 86...149.00 

Plus More Great 
Software Values 
In Our 

1983 Catalog 1 
Send For 
I Your Copy NOW. 


If You’re Thinking IBM PC™ 

READ THIS! 


COEX Combocard II 

★ 64K to 256K RAM 

★ ASYNC Serial Port 

★ Clock/Calendar w/NiCad Backup 

★ Parallel Printer Port 

★ RAMDisk Software 

★ Spooler Software 


00 


64K ..*229 


256K ..*399°° 

Zero “K” Version Available Only $199.00 

PLUS! . . .with Purchase of either 
Memory card above 

SUPERCALC.only $89.00 (195.00 value) 

Disk Emulator .FREE 

Print Spooler .FREE 

ACP PC “FEATURE OF THE MONTH” 

1. OtSKMASTER Disk Controller for IBM PC or XT adds both 514" and S'* 

floppy drives. Complete with Software. Same card can also handle List ACP 
the Amlyn 6.2 Mb Cartridge Add-on Subsystem.$299 5199 

2. VISTA 1200 with DISKMASTER" . $999 

3. MAR “SUP'R EXTENDER “ H . I@M PC 4 XT Expansion Chassis with (6) Slots. Power 

Supply and Fan. Your price!!I only $439.00. You cannot afford to live withoul one. 


£&» *-1 

15> 


DISK DRIVES 


TANDON 100-2 

PC Compatible - Double Sided 

*289°° 

TOSHIBA 14 High 

PC Compatible ■ Double Sided 

* 2 49°o 


MODEMS 


HAYES 


Smadmodem 300 

*210 

PC Modem Software 1.3 (above) 

49 

Smartmodem 1200 

525 

PC Software t .4C (above) 

79 

Smartmodem I20QB 

445 

Smartcom 11 

79 

Smartmodem to IBM Cable 

25 


Circle 14 on inquiry card 


[ TERMS: MO Cashier's Check Bank W**, Pwkw ji checks 
I allow £ weeks lor processing. Include Drivers License end credit 
I card #9 Visa, AMEX. CB'adtf 3% Service Charge Add 3% 
1 shipping 4 hanz&ng or $2.50, whichever la greater. Add i qrs, tor 
I foreign outers or US Parcet Post. Include Tetephono number. NO 
I COOe Pncw 8ub»eca »o change *dhout n^iee. Sortie items 


I rjicturer Resell price:; may vary We are nor an aulhtmzMf iE 
tradBmart ad U 


t P.0. Box 17329 Irvine, € A 92713 

\: 1310 E. Edinger. Santa Ana, CA 92705 
(714) 558-8813 

542 W. Trimble p San Jo*e. CA 95131 
(408) 948-7010 


800-854-8230 

rwx 

910-595-1565 


m T m 


RZI K 


SEND FOR YOUR FREE 1983 CATALOG 







































Shipping: First five pounds S3.0D, each additionar pound S.5Q. 
Foreign orders 10** shipping, eitcess will be refunded. 
California residents add 6!?% sain tax. « COD'S discouraged 
Open accounts extended to slale supported educational institu¬ 
tions and companies with a strong dun & Bradstreei rating. 
Retail location: 1 560B Inglewood Avenue. Lawndale 90260 


TOLL FREE ORDER LINE 

(800) 421-5041 

TECHNICAL & CALIFORNIA 

(213) 643-9001 


CaI i torn i a DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 


fkFREE ★ 

Plastic library case supplied with alt 
diskettes purchased from California Digital 


*1995 

Manutaclurred ro* CaMoma Digital by one 
Of ihte most respected producers Pi mag- 
nein; media. Each diskettes is dquble dan- 
Eiiy at -10 cracks. To insure extended media 
hie all diskettes are manufactured with a 
reinlorcsd hub 

Each box o' diskettes is suppled with a 
free plastic library case. 

SoH seciof CAL-501; Ten sartor C AL-5 tO- 

Also Available Double aided eon «c- 
lor diskettes lor use with the JBH/pC 
CAL-551 524.95 


itetm 


5V* ff DISKETTES 

WITH LIBRARY CASE 

f26. M 

Your Cftoice 

SCOTCH 

MEMOREX 

VERBATIM 


Sin pit Side Double Density 
Seft Secior 10 Seeipr 16 Sector 


Double Side Double Density 


EIGHT INCH DISKETTES 


MEMOREX 


OYSAN 


3740/1 39.50 


TtiMy Tu( Sfctnr 


SCOTCH 1748-32 fZ9.50 


FkplfSeSi.. AMUdlM &K-5M ItftS 
>*p A HUtf B UOtaiiOaak INC-800 ££« 
ScoH* n*ad e**«r. wr 4 a uwm. h & s£ 
PlMihC nbrv> C*W« A H 9WW-L5 ? fa 


SCOTCH 


MEMOREX 


OYSAN 


741 0 


3090 


3740/0 


39 QD 


35.00 


57.50 


SCOTCH 


MEMOREX 


OYSAN 


743-0 


3114 


374Q/ZD 


47-50 


39,50 


65.00 


23 " 

ICOMPOSITE 

MONITOR 

*159 

Weill monitor 


SPECIAL 

iShugart410M 


SCOTCH 

74400 

744D-10 

744D-16 

26.50 

MEMOREX 

3481 

3483 

3485 

26.50 

VERBATIM 

525-01 

525-10 

HA 

26.50 

MAXELL 

MD1 

MH1-10 

MH1-15 

26.50 

DYSAN 

104/ID 

107/10 

NA 

45.00 


SCOTCH 

745-0 

745-10 

745*16 

39.00 

VERBATIM 

550-01 

550-10 

NA 

42.50 

MAXELL 

MD2-D 

MH2-100 

MH2-160 

45.00 

DYSAN 

104/2D 

107/20 

NA 

49.50 

DYSAN 96 

204/20 

NA 

NA 

59.50 


These Shugart 410 5':o disk drives are all factory I 
Itf»jUi 19S3 pruduclMn, recenlly purchased from the I 
Four Phase Division oi the Motcrgra Corporation f 

These Ask drives are tingle skied W TP|> I __ 

suitable tar use with lhe Radx> Shack Moduli t anti Model 3 Or any tehsr 
application that can support an 60 [rat* second drrvfl Such as te& ItJM/PC The 
4IQ ia lull height and lunplipnalty ihasameas IheTandonTM 100-3. CompKfle 
Wllh powor connecter and installation manual 

VYben these Shugart 4i0‘s are tHjuidfltad the pnce will rovBrt ta pur regular 
pticooJS249 5HU-SA410 


MEMORJL 


4116 150ns. 


64K DYNAMIC 

5.95 

4164 150ns. 


450ns. 


1$K STATIC 

4.95 

6116 200ns. 


2764 EPROM 

SALE >5.95 


DYNAMIC MEMORY 


4H74k,<frnmic2S0iW 
4HE 15Gni 16 K 

4l641Mfn MK 
4lZ5ei50nt 2HK 


STATIC MEMORY 

7lLB££lk>n <* AMt (CM i 1 U-EG-JOa 

31LDZ 1*« IK Blitec K.W-Z 1U»4» 

?112 45dr* JK rtnlic rCWIJilWH 

21rXM0t«lK<* EM-2ll4dOO 

rtUWlMSl-Wns 4 Km i ICMMMMM 

S»7 JCClni IK k 1 lf.!*»573Cq 

6116^420018 2X1.6 CMdlllSM 

£l1ftm£frlf&-4 CMCH615Q 

HI fiT rM (U Ittfra 16K n \ WOnktl CftMUCTl « 

EPROMS 

S7OS4&0ni ik n 0 
Z?lS45C*» JKifl 
27i6rM&*w™. TnHrtHUQt 
27324&Chf. *k I a 
3732 3H»L «<i4 
215J3 riftu. 4K*.0 
27*4 uSOns Bk ■ fl 

ZfiaiMn. UKr* 

M(7E£flOM.W«a 


S-100 Gold 


CTORS 


DB25P 

# .***** , 


- _AC5oVS L... - 

S' jACCfc'-S CNP-3DS 
5ti 4(Mn£7C WP4K 
3 pir D(N mcpt CNP &3P 


BLOWOUT 

SALB 

>169 

California Digital has recently participator in 
thfi purchase □( several thousand Siemen 
FDD HJO-fi floppy disk drives These units i 


Cahfamta Digital has recently participator m-| 
the purchase af several thousand 

FDD fOO-fl floppy desk drives These unris are eleclran*call^Sld physically 
Similiar io Ehal, of the Shugart BOtFt. Alt units are new and shipped in lactory 
sealed boxes. Manual anapower connectors aupptecf Free upon request. Your 
choice 115 Volt 60 Hj or 230 Volt. 50Hz 

NOTll Eurapsari cuiLEXncra ws hjwe ■ krga quantity nf £30 mil 50 Hr units waruhuuiQtf in 
FrnnkTort Gormwiy ArTJtrgpmpTtG cpn {w rnghja tg wiR r,*H Dim Ctnw? in qHPflhtwt ol SC or mow 
in fianbod redwing mpm duty 1M Ira^T'l ulatotrt 

REMEX D SI0ED E *219 

Calilorma Digital has lusi purchased a lerge quentny at Rsmex HFD-4000 

euki i_,_i^ j__i_ ^ -■ i-v u.. .. ^ - ■ ^.k^_ .u.j 


__B Sided dt$k drives FtemS* Is the 'dtlly d_ 

drive that has an dduble gimbal mounted head assembly that guaranties lower 
head tracking. This dnve is rr»chahtealiy solid Remox ha* always besn 
known tor producing pcwnw™ woducft ter lha floppy disk marina. The Remex 
company is a subsidiary of the Ex-call-o Corporation, a Fortune 5<W Company. 

Eight Inch Single Sided Drives 

One Two Ten 

SHUGAHTBOm 385 375 365 

SHUGART BID Half Height 385 375 3G5 

SIEMENS FDD 100 8 169 169 159 

TAND0N 84BE-1 Half Height 369 359 349 

Eight Inch Double Sided Drives 
SHUGART SAB51R 495 485 475 

SHUGART 860 Half Height 4B5 475 459 

QUME 84Z "QUME TRACK B" 459 459 449 

TANDON 848E-2 Half Height 459 447 465 

REMEX RFD-4000 219 219 209 

MITSUBISHI M2894-63 379 375 369 

MITSUBISHI M2896-63 Half HI. 459 449 409 

Five Inch Single Sided Drives 
SHUGART SA490L 235 229 225 

SHUGART SA410 96TPI/80 Trk. 129 119 call 

SHUGART SA200 l h Height 159 149 139 

TANDON TM100-1 1B9 179 175 

Five Inch Double Sided Drives 
REMEX HFD40O IBM compatible 199 189 175 

SHUGART SA450 319 309 299 

SHUGART SA455 Half Height 259 249 239 

SHUGARTSA465 Half Ht. 96TPI 289 279 269 

TANDON TM50’2 Half Height 215 209 199 

TANDON TM55-4 hall HI. 96TPI 329 319 309 

TANDON 100-2 279 269 259 

TANDON 101-4 96TPI80 Track 369 355 350 

MITSUBISHI 4851 Half Height 259 249 245 

MITSUBISHI 4853 Vi HI. 96TPI 339 329 319 

MITSUBISHI 4854 Vi Hi., 6” elec. 455 449 439 

QUME 142 Half Height 239 229 219 

TEAC FD-55B Hall Height 299 389 275 

Three Inch Disk Drives 

SHUGART SA30Q with diskette 229 219 209 

Five Inch Winchester Hard Disk Drives 
SHUGART 612 13M/Bytes B9S B65 825 

SHUGART 706 GM/Byle, HaltHt 795 775 755 

SHUGART 712 13 M/Byte, Ya Ht. 895 865 825 

SEAGATE 506 6 M/Byte 465 445 425 

TANDON 503 19 M/Byte B95 875 855 

Upon request, all drives are supplied 
with power connectors and manual 


Horizontal mount two B lull 
h&tgbl drives. S279.M 
Vertical mount two luH hetghf & 
disk drives. $259 OO 


ndfuionlal mount one lull height 

or (wa halt heigftt a. 

drives 3233. DO 
Vertical mount twq full haighd 5V.. 
disk, drives $139.00 










































































CaUFornIa DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 



LIBERTY 

FREEDOM SO 


Your Choice 

Second Drive or Monitor 


SANYO 


Sanyo Electronics has just released the tong awaited IBM/PC fook-a-like r the 
MBG-550 This is a complele microcomputer that includes 128K/byte of 
memory., a 5V.*" l6QK/byte disk drive upgradeable lo 320K/byle drives. AJso 
rncludw bdih color composite and RGB graphics interface, Fgw profits key¬ 
board, and parallel printer port. Extensive software such as Sanyo Sasic, disk 
utilities, Wordstar word processing software, Calcster spread sheet & Easy 
Writer J. MS-DOS is supplied with the Sanyo computer. Most programs 
written for the IBM/PC wilJ operate on the MBC-550 
Along wilh aJI this California Digital offers "FREE" your choice ol efther a 
second disk drive, or a high resolution green or amber screen monitor. AJI at 
the super bw pries ol only £995. 

We are currentty experiencing an initial shortage of this computer Please 
place your orders early. The MBG-550 wilf be shipped on a first ordered basis. 


256 KILOBYTE 

MEMO RY BOARD 

•49s mam 


The Wyse iQ£> ieeiuras dia cast 
aluminum case. UK key keyboard 
and nen-gfare 26 line green phos¬ 
phor video di&piay Split sersen 
both horizonlpj an vertical makes 
the WY-100 unuMlty user friendly. 
This, unique terminal a perfect to 
enhancs any business system. 


STPl-GH>X 

STft.qisi! 

9TRD10 

VST -C SOFT 

TTJSiaso 

QKI-BiA 

c«i^aA 

CKIS3A 

CKIfl*Jk 

ora-sssa 

EPS-PXflO 
EPS-MXlUo 
NECMliM 
ADX-950 I A 


WORD PROCESSING PRINTERS 

NECT/ll} 5&chSrV'snpmsl. inlmrlnce ItfiC-rrUt 

NECT73& SScnar^'sec. pariinierfKe rtEC-7730 

NEC35&G SCtiUfr p irrisr ieapned lor IN: IBM,' PC WEG^MO 

NECSC-SS dBsonK! \a>. IRM/Pb &? p*i I 

&har Heed EXFSM, 1 A cha^asc par l ine-ratt SAD-EXF-SOO 

5'ivt" Rml: EXF35G 17 Chau set pen i mterinen. SPG. ExPLSO 

Diilljlo 630+5 UsarysBC »ngl D6L S30 

UiatiiJ e30. prapantirtAl IHJfi.S uert tab Kipps C6L-620 

JlAj BtOO 1B cfmr.,'£BC Graphic rredk. JUK.&IOD 

B»pih^f itfliAgray whqg paraimi Ji|irfjic6 bth-hrip 

Woihtir iffl i a swifli BTH-KRi 5 

SlOnbMer FI 0 data!. AD ctar'aec PRO-F *d& 

Slnrvjrtijf F10 par^ld. 4£ ^har/pje PF“j F;QF 

Com ten Ch I wyd pirlceBSJpg prtnMr *«ral irrir CRX-CHi 5 

ConwtK CH? 5k buh'r picspotoidJ ipucirq pa' I CrliS CUPP 


STATIC MEMORY BOARDS 

GnfllUWl Run IS. 64K 16 H da Li If am GBT-fllfi 4$S IK) 

uDdbCLl Ram 17 Bill fi lm ?4 lirUU'lirsK G0Mtl7 35$ HI 

GndtCUl Fjm 31 I ?Bk byid B/lB IrjPdlrr CGI - ^ ■ 3 m DC 

FiJCfumBirvrfiim ina transfertenk FCMSS1& 2.96 DO 

CalddfmiCflmputti'2116, tiiNjnly 0CS-J116 its DC 

DYNAMIC MEMORY BOARDS 

Can I nr mi Biaitei 25EK esptnd no 1 Meg CAl DZiS *35 oa 
Caldarnu Coup. 2066, 64k bulk wider OCS-MSB Z35 go 


Apple ll/e, 54K computer only 
Apjpte ll/eeterfertot. monitor, rfisk, 80 end, card. 
Advanced BOsness Tech. 13 Key Pad 
Calil. Gempuier 77 iga Asynq. Serial Interlace 
Calif Compuisr 77Ttffl game but lev mooem 
Calif. Computer 71T4A i£K PROM module 
Calif Computer 7728A parallel interfete 
Call! Computer 77£4A Caiander/ctock rrnnjuai 
Calif. Computer 7729 a Centronics interface 
Calif. Computer 7740A programmable timer 
CaJiromia Digital IfiK nsjdfor standard Apple 11 
Hayes Micromodem Jl tor Apple fl 
Ken&irvginin Micro. System sever Fan 
Micro so ft SpUca/d Wiltl CP/M; z-ao 
Mountain Computer "The Clock' 

Mountain Computer AD/DA 16 input Sbd 
Mountain Computer ROM Plus whh keytid litter 
Mountain Computer ROM wnter/aockel SOCkdl 
Grange Micro "GRAPPLEFT parallel interface 
Sorrento Valley controller double side D/D 

TEAC 5V4"drsk drive tor Appio 11 
Vista Vieion 80; 80 column card for std.Apjjie if 
Vista 8 ' disk eontroitar double side D/D, 


APL-2E 

APL-2ESK. 

ABT-13B 

CCS-7710 

DC5-771QB 

CC5-7114 

CCS-T720 

CXiS'7724 

CCS-7729 

CC5-7740 

CALAIS 

HYSMM2 

KEW-Sfl 

MSF-SFTCD 

MTN-TCLK 

MTN-ADDA 

MTN-RMF 

MTN-ROMW 

OMS-G2 


FLOPPY DISK CONTROLLERS 

QddbouLDish l.dMisdtrarnf OflT-PSKi 35& iVJ 

Cahrrjrrma Cwnpulr ?4MH, witfl CP*i CC&-a«SJ 339.DC 
MftntM! Dek Jukfv il Wilh CTM l.l MBS-DJi 3U.U 
teJrii^&SkjBircj'lwm.CPM.aBl |Jrt.M05-DJl 225.DC 
rarUrfl Etedmtvn diHtWc dcnKdir TM-DIK *19.00 

TarMI ElEctfcrtci ange dmiilk 1 aH-SOC 5/S.M 

Fulcrum I'M'l, fkrwBifik l.'O t£> rikti !!■ FCM-PDI 369 CP 

OEM OPERATING SYSTEM 

Dipllal Rcsearcti CP/M 3 0. S jiqi drn rmKptfM Z^.Cfl. 
Gcdbunl gu 2 ? Igr i>5k I GHT I &9.DD 

EcctOul DfM&5 fO' BD66 inc 6DK GBr-CpWH 2&S.G6 


SPECIAL FUNCTION BOARDS 

i%(5 5-tDO P/icno-nadc-n 300 luud HYS M l« 37150 
□T CnmcKde daft LJHndar mnvrv BT£-CC1to 13a DO 
GmSaurUyiitm aj^port doard. *n EPHDW0BT-5vg ■ sm on 
Gi^glSyflWSueporthOtitr 9511 mubW'SHU &3J 50 
Dual SystmiE. * [taring):? nil PiA ednv Q5C-A0M IZ 519.00 
□usl SyKimi 12«risduiiiir. 22ch PUB PSC AIMIf $J9 55 
Millms Oplc-Isolator. [Carafe S C*i MUL-IUS10 179.55 
Mu^ rilBinlcr Board wrlh Iqjc fcprpbr MUL T9* fa.M 
i;TJ Tedindkior wn wrap pruwlvo* IBT-WIDD -19 50 
Arise ElKtroraa wirp wrrap prcWrtM SAT-WWIOO 2S.D0 
AhB Eggnus! puepos* »Uftr AflT^r50 25 PO 

MAINFRAMES & MOTHER BOARDS 

EclipprDal*. elarJms. ffstol EDi'-teO 995 DU 

&0MtEnnlnurt2 ^Ojlijb Brt.mi 

Clurori-.i Ccnouie' ZZDO 12 am 5C3-22M C79 55 

Cm noma De«i IB alpt rrotter soarp CAl-HB IB 26 55 
Godtoul V2 ttfl mplhnr tn«rd aratmOtK) 08t-**fll2 149.5B 


BMC AU9191 Lf Cdtoi ernvo^ vdeu with sGumt 

BMC 9191M RGB: Otnmma hpr in with Ihe IBM : 

NEC JCI753DM, RGB c&cr mamcii 

NEC JC PZOl Mkjr «irnp«|l 

EandK TVWi 34 ACB cnkir sudst* lor iW PC 

ComPfli color «PT»ji| *,ti EOUnd 


AriaSoTtCP/M ADA-445C 395.00 

D Base II ASH-015C 429.00 

Wordstar MPR-IE/C 309.00 

Mail merge MPR^392C 169.00 

Speltstef MPR-429C 159.00 

Muftiplan MSF-483C 15900 

Macro 80 MSF-187G 139.00 


Supersoft 

MAC 

CP/M 3.0 
Despopl 
Pascal Plus 
CP/M&6 
MP/M II 


MPFI-309C 149.00 
DGfl'4QlC 85 00 
DGR-410C £49.00 
DGR-387C 45.00 
DGR-004C 429.00 
DGR-1B6C 239.00 
DGR-2CF8G 379.00 



Shipping. First live pounds S3.00. each additional pound £.50 
Foreign orders 10°n shipping, on cess wilMjeietundecl 
California residents add&'/’n sales tax • CGD s discouraged. 
Open accounts extended in state supported educaltaneE institu¬ 
tions and companies with o strong "Oun A Qradstieel rating 
Retail | pest ion 15&Q8 InglewOod; Avenue. Lawndale 90250 


TOLL FREE ORDER LINE 

(800) 421-5041 

TECHNICAL & CALIFORNIA 

(9ia) fida-onni 

























DISKETTES For IBM PC 

High qualify double-sided, double-density diskettes, 
cerlsf ied to be absolutely error free Sox of ten, warranieed 
for one year 

MMD-522Q1D4 With FREE’ plastic case _$24.95 

MMD-5220101 Verbatium Datable __ $34.95 


CCESSORIES 
for your IBM PC 


QUADBOARD I—QUADRAM 

Up to 256K SAM. serial port, parallel printer porl, clock 
calendar RAM disk, and primer spooler software 
MEX-41000A Qtiadfco art w-‘o RAM $214.95 

MEX-41064A 64K QuadbOard $275.00 

MEX-41256A 256K QuadbOard _ $399.95 

QUADBOARD II—QUADRAM 

Two serial parts, clock/calendar, memory expansion, and 
Ouadmasler sob ware 

MEM-40O64A Quadboard th 64K $275.00 

MEX-40256 A Quarfboard. 256 K _S399.00 

QUAD LINK—QUADRAM 

Allows IBM PC lo run Apple software, includes interlace 
card and software to allow your IBM PC lo run bold Apple 
DOS and PC DOS 

CPX-50500A Quadtink ._ _ ___$485.00 


SIX PAK PLUS-AST 

Up lo 304K RAM clock calendar with battery back-up. 
serial porl. parallel printer port, optional game port. Super 
drive and super spool software included FREE 1 

MEX-39064A &4K, C.S,P _ $269,95 

MEX-38256A ?5§K. C.S.P $499.95 

For Came Port Op lion Add _$39.95 


MEGA PLUS—AST 

Up to 512K RAM clock calendar with battery back-up 
2 serial ports parallel prrnler port, game port Super 
drive and superspool Software included FREE 1 


MEX-S1064A 64K, G.T serial . . , _ __ - $269.95 

ME X-51000$ Second serial port option . $39.95 

MEX-51OO0P Printer port option _ $39-95 

MEX-51Q00G Game porl option -$39.95 

For Each Additional 84K RAM Add $49.95 


COMBO PLUS II—AST 

Up to 256K RAM clock with battery back-up, serial port 
parallel port, superspool software included FREE! 

MEX-25064A 64K,C.S.P $26995 

MEX-25256A 256K.C S.P_ $419.95 


I/O PLUS 11-AST 

Up Lo 2 serial ports, parallel printer porl. game port, clock 
calendar with ballery back-up Super drive and superspool 


software included FREE! 

101-7503A GVock* l sen# port _ $129.95 

IQ I-7 500 P Printer port option _ $39.95 

fOI-7500 5 Second serial port option ___ $39.95 

101-7500G Game porf option _ $39.95 


KEYTRONICS KEYBOARD 

Similar to the IBM PC keyboard, but with all the keys in 
the right places for word processing 


320K DISK DRIVES 

land an TM-100-2 double-sided, double-densiiy 32W 
disk drive Original equipment drive on IBM PC 


MSM-551003 Full sue Tandon ___$224.95 

MSM-991004 Half-hetghi 320K drive $199.95 

MSM-660551 Teac Halt-height - $239.95 

HARD DISK For IBM PC 

Hard disk with controller software, and P/S 

MSH-990205 5M0 system ____$1395.00 

MSH-990210 TOMB system _ $1699.00 

MSH-990215 15MB system „ __ 52199,00 


SYSTEM CARD—MICROSOFT 

From the authors of MS-DOS—up to 256K RAM. serial 
port, parallel printer porl, clock calendar plus RAM drive 
disk emulation, print spooler, lime utilities, and terminal 
emulation software DOS 1 1 or 2.0 compatible 

MEX-16064A 64 K system card _ $279.95 

MEX-16 2 56 A 256 K system card - *429.95 


HI RES COLOR MONITORS 

Only the best Quadchmtne or Princeton HX-12, 690 x 480 
resolution 16 brilliant colors special 31 mm dot pitch 
lube, includes FREE! cable 

VDC-241301 Quadram Quadchtome _$549 9 5 


VDC-241401 Princeton Graphics HX-12 _ $529.95 

AMDEK MONITORS 

Full line Of high quality monochrome and color video 
monitors 

VDM-801270 Video 310 Amber (IBM) . $159.95 

VDC-801 320 Color It (RGB) $429 95 

VDC-901330 Color tilt RGB) _$399.95 

VDC-801340 Color IV (Analog RGB) - $775.00 


HERCULES GRAPHIC CARD 

Two pages of ultra-high resolution text and graphics 
720 K 340, compahbte wilh Lotus 123, Visicalc dBASE II. 
etc Includes parallel printer porl 

IOV-5010A Hercules graphic card __ $359.95 

OUADCOLOfl I & QUADCOLOR II 

QuadcOlor l delivers standard IBM PC color and graphics, 
add QuadcplOr II and hi-resolution (640 x 200 ) color 
graphics are possible 

IOV-4010A Quadcolor l basic board __$234.95 

IGV-4O20A Quadcolor iI add on _$229.95 

PLANTRONICS COLOR PLUS 

Up to 16 colors. SO characters bi-pianar technology, 
includes parallel printer port 

I0V-601QA Plantronics Color Plus ___$379.95 


OKIDATA IBM KIT 

Okidata's new plug-n-play ROMs for Oki 82, 83, 84. 92, 
and 93 printers are fully IBM PC compatible! 412 ASCII! 
characters, full graphics, complete Epson emulation, and 
near letter qualify printing not available with Epson 


PR A-43086 Plug-n-play for 92 _$49,95 

PRA-43067 Plug-n-play for 93 _$49,95 

WCA-2536A IBM PC to Oki or Epson cable _$32,95 

PRA-43084 Plug-n-play for 82 -.-_ $39,95 

PRA-43085 Plug-n-play for 03___$39.95 

PRA-43089 Plug-n-play for 84 ___$39,95 


NEC 3550 LETTER QUALITY 

Only full IBM PC compatible letter qulaity printer 
available—why settle tor less 1 

PRO-35501 fJEC 3550 printer ___$1799.95 

64K RAM UPGRADE For IBM PC 

High speed RAM upgrade kit with parity (error detection] 
and one year warranty 

MEX-6410OK 64K kit lor IBM PC _ . _ $49.95 


HAYES SMARTMODEMS 

300 and/or 1200 baud direct connect auto answer-auto 
dial pulse or touch tone auto baud rate selection. 

12000 is a piugnn board for IBM PC only and includes 
Smarlcom II FREE 1 


IOM-555DA 1200B with Smarlcom li _ $399,95 

IOM-5500 A Smart modem 1200 ---S47S.00 

IOM-540OA Smerf mortem 300 . $199 95 

SFP-5500550M Smarlcom tl . $79.95 


THE BEST SOFTWARE For IBM PC 

We have taken the top rated programs and reduced 
I he pride making them a super value 
LOTUS 1 2 3 Best spreadsheet 

SFP-2400102 DM Lotus 123 ( 1A / _$329.9$ 

dBASE II Best pate base 

SFP-112101 00 M Ashton- Ta te dBA SE II _$42 9,95 

CROSSTALK Best communications package 
5FPS377D10QM MwroStuff Crosstalk __ $129.95 


THE BEST MOUSE 

From Mouse Systems Optical mouse with no moving 
pans—nothing lo wear out, includes soli ware and is 
compatible with all major software packages 
SVX-141Q0A Mouse Systems mouse_$249.95 


MICROSOFT MOUSE 

Mechanical mouse from the folks that wrote your 
PC's operating system Includes software end cables 
SVX-16100A Microsoft mouse _ $149,98 


KBE-45100 Keytronics/IBM 


. $199 95 


PLACE ORDERS TOLL FREE! 

Continental USA Inside California Los Angeles Area 

(800) 421-5500 (800) 262-1710 (213) 973-7707 
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for your APPLE 


DISK DRIVE For APPLE 

Totally Apple compatible. 143.360 bytes per drive on 
DOS 3.3 full one year factory warranty, half-track 
capability, reads all Apple software, plugs right into 
Apple con I roller as second drive. DOS 3.3. 3.2.1 
Pascal, S CP/W compatible 

MSM-431Q10 Standard Disk It size _$199.00 

MSM-431030 Controller Only - $60JQ0 

HALF-HEIGHT DRIVE For APPLE 

Tolally Apple compatible, Works wilh all Apple 
software and con fro Hers. Faster and quieter than most 
other drives, yet only bait the size' 

MSM-S81010 Half-heigh t _$ 199 95 

DUAL 0-inch DISK DRIVES 

Up to 2 Megabytes for your Apple, two double density 
0 inch slimline disk drives, cabinet, power supply, 
cable, controller, and software Compatible with DOS. 
CP/M. Pascal and IBM 3740 formats 


1 MEGABYTE SUB SYSTEM 

2 MEGABYTE SUB SYSTEM 


. $1195,00 
. $ 139 5,00 


GRAPPLER PLUS—Orange Micro 

The ultimate parallel printer graphics interface card 
with many new features, now at a new low price I 
IOP-230Q A Grappier Plus _$119-95 

BUFFERED GRAPPLER PLUS 

Combines Ehe flexibility of the Grappfer + with the 
convenience of the Bufferboard. all on a single board 

IOP-2320A Buffered GrappJeH- _ $175.00 

IOP-2325A Buffered Grapple? I_$225.00 

BUFFERBOARD—Orange Micro 

Add up to 20 pages of text output buffering to your 
existing Grap pier + board 

IQP-2310A Bufterbaard _SI35.00 

AS 10—SSM/TRANSEND 

RS232 serial I/O board for Apple, works with printers 
□r modems 110 to 960Q baud, DOS, CP/M and Pascal 
compatible 

101-2052A ASfO_S119,95 

A488—SSM/TRANSEND 

Allows Apple b, He, 11+ to operate as an Inexpensive 
IEEE 4BS/GPIB instrument controller Comes with 
cable 

IOX-7498A A488 _$339.95 

8088 COPROCESSOR—PCPI 

Similar in concept to Z8G cards for Apple, but uses 
S08B, the same microprocessor used in IBM PC. 
Complete with MSDGS and MBASIC 
CPX-B6086A PC PI 88 card _ $459.95 


FAN/POWER CENTER For APPLE 

Cooling fan for your overheated Apple II, II+, or He: 
also includes power switch and I wo switched outlets 
with voltage protection circutry 

SY A-1520 A Apple fan _ _ _ $59.95 

NEW! MICROMODEM Me HAYES 

The standard In direct-connect, plug-in modem cards 
for Apple 110-300 baud Includes FREE Smarigom I 
ID M-2 000 A Micromodem tie _$529-00 

KOALA PAD—KOALA TECH. 

A touch sensitive pad that functions like a joystick or 
mouse, allowing you to move the cursor around the 
screen with the touch of a finger. Complete with 
software 

SYA-151BA Koala Pad _$99 95 


SUPER DISKETTE SPECIAL! 

We bought out a major manufacturer's overstock, 
and we are passing the savings an to you I Single sided 
double density, package of ten FREE plastic case 

MM D-5120103 Apple diskettes _ 51B.9S 



CP/M 3.0 CARD For APPLE—ALS 

The most powerful card available for your Applet 

6 MHz, Z43GB, additional 64K RAM, CP/M 3.0 
plus. 100% CP/M 2 2 compatibility. C Basic, CP/M 
gr a phi cs. 300% faster than any other CP/M for Apple 
CPX-62810A ALS CP/M card _ $299.90 

Z CARD For APPLE—ALS 

Two computers in one. Z-80 and 6502 h more I ban 
doubles the power and potential of your Apple, 
includes Z-80 GPU card. CP/M 2 2 and complete 
manual set Pascal compatible, 'one year warranty 
CPX-628Q0A A & T with CPfM 2.2 _ $139,00 


PRINTER CARD & CABLE 

For Apple Standard cenironies parallel interface for 
Epson, Okidata. G. Iloh, Gemini, NEC, Comrex, ate. 
includes printer cable and supports graphics 
iOP-2100A Printer card A cable _ $49.95 


80 COLUMN CARD 

60 column x 24 line video card for Apple 11 addressable 
25th status line, normal/inverse orhigh/low video. 128 
ASCII characters, upper and lower case 7x9 dot 
matrix with Irue descenders, CP/M, Pascal and 
Fortran compatible,40/80 Hz. 40/60 column selection 
from keyboard. Best 80 column cardl 
2 year warranty 

IOV-24S0A Viewmax 80 _$139.95 

IOV-2455A Vtsicafc/Easy writer Preboot _ $24.95 


16K RAM CARD For APPLE II 

Expand your Apple It 64K, use as language card, full 
one year warranty Why spend $175.00^ 

MEX-16700A Save over 115.00 „ $49.95 


MICROFAZER—QUADRAM 

The Microfazer stand-alone printer buffers are 
available in any configuration of serial or parallel 
input, with serial or parallel output Ail are expandable 
up to 64K of memory (a bout 3Q pages of 8'/? x 11 lext), 
the parallel-to-parallel version is expandable to 51 2K 
Copy and pause feature included 
Parallel/Parallel 

|OP-28008 9K List 1 69 00 _$139,95 

I DP-26032 32K List 225 00 __$164,95 

I0P-2612S 128K List 445.00 __$269.95 


Sorlal/Paraltal 
I OP-27006 8K List 199,00 
IO P-27032 32K _ 


Parattet/SeriBl 

IO P-29009 9K List W9 00 _ 

IOP-29032 32 K - 

Serial Serial 

1 OP-28 00B 8K List 19900 _ 
1 OP-28 032 32K List 220 00 


$169.95 

$199.95 


$169.95 

$199.95 


. $169,95 
. 6199.95 


MICROBUFFER 

PRACTICAL PERIPHERALS, INC 


S fa net-stone Mlcrabutters 
1OP-250OA Parallel. 32K _ 
I OP-251 0A \ Parallel. 64 K 

10P-2520 A Serial, 32 K _ 

I OP-25 30A Serial, 64K _^ 


I0P-2564K stand atone microbutfer 
64K add-on hoard - 


Mlctahuffers tor Apple It 
I OP-2560A Parallel. 16K 
I OP-25 70A Parailei. 32K 
iOP-2560A Serial, 16K 
I OP-25 90A Serra/, 32 K _ 


$249.95 
. $299.95 
. $249.95 
$299.95 

$179,00 


. $199.95 
. $249.95 
. $199.95 
. $249.95 


DISPATCHER By ALS 


lOl-IOOOA $99.95 


Microbuffers tor Epson Printers 

I OP-25 40 A Parallel. 16K _= 

I OP-25 SO A Seria/, 8K __ 


. $139.95 
. $139,95 


Spring CATALOG 

Better than free! Circle 198 on inquiry card. 

Just circle bingo card number 
to receive your free catalog! 


Computer Product 


4901 


West Hosecrans Avenue, 


Hawthorne, California 


90250 
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Computer Products 


DISK DRIVES 
S-100 BOARDS 


QUANTITY LIMITED! 

8080 CLOSE-OUT SPECIAL! 

S-100 CPU Board wiih features / Problem Solvers Brand 

* 2 serta! ports with handshaking, software selectable 
baudrates 

* On-board 2708 can he shadowed out! 

* 8 level priority interrupt controller 

* Heal Time interrupt clock on-board 

* IMS AI front panel connector on-board 

* INCLUDES MANUAL AND SCHEMATIC 

* For Technical types Sold AS IS" 

CPU-1 DODO A ONLY *49 95 

THREE BOARD SET—CCS 

S-100 board set featuring ZflOA cpu. 64K of high speed 
RAM, serial I/O port, double-density disk controller tor 
5 % inch or fl-meh drives FREE CP/M 2 2 on 0-mch disk 
wilh full manual set. all necessary diagnostic and control 
software All boards are assembled and tested with full 
factory warranty 

SPECIAL PACKAGE . ___ *694.95 

64K STATIC RAM—JADE 

Uses new 2K x 8 static RAMs. fully supports IEEE 696 
MEM 991S20 Sara board -__*49.95 


Priced Too Low To Advertfoet 

S-tOO BOARDS ON SALE! 

COMPUPRO. SD SYSTEMS, 
CCS, MULLEN, ADC & 

JADE COMPUTER 

WE WILL TRY TO BEAT ANY 
ADVERTISED PRICE IN THIS 
MAGAZINE! 

ISOBAR 

The ISOBAR looks like a standard multi-outlet power 
strip, but contains surge suppression circuitry and 
built-in noise filters, plus a 15amp circuit breaker 


* 59.96 


$69.95 


MEM 991S2K Kit less RAM 

MEM-32152K 32 K kit _ 

MEM-56152K 36K kit _ 

MEM-64152K d4K kit _ 

Assembled & Tested _ 


$89.95 


. $169.00 
. $225.00 


_ $2*5.00 

add $30.00 


EXPANDORAM 111 

High density memory hoard 64K, 12SK or 256K 

MEM-65064 A 6*K _$399.95 

MEM-65126A $4*4,95 

MEM-65192A 192K _$524.95 

MEM-65256A 256# _$569.95 

f/O-4 SSM MICROCOMPUTER 

Two serial I/O ports plus two parallel I/O ports 

101-1010A A AT __ $245.00 

ISO BUS—JADE COMPUTER 

Silent, simple and on SALE 1 A belter motherboard 

* S/of f5%" jf WJ W MM* 


EME-115105 4 receptacle 
EM E l 15100 8 receptacle 


DOUBLE D— JADE COMPUTER 

High reliability, double density disk controller 

IOD-12DOB Bare board A hdwr man _$69.95 

IOD-12DOK KL w/hdwr A sitwr man _$299.95 

IDD-1200A A A T w/hdwr A sftwr mart _$325.DG 

S FC-59002001 F CP/M 2 .2 wirh double D __ $99 95 

THE BUS PROBE 

Best set ling Inexpensive S-100 diagnostic analyzer 

TSX 200B Bare board ____ *59.95 

---*179.9* 

-— *199.95 


TSX-2O0K Kit 
T5X-200A AAT 


SBC-200 SD SYSTEMS 

4 MHz Z-60A CPU with serial and parallel I/O 
CPU-30200A AAT _$339.96 

VERSAFLOPPY II—SD SYSTEMS 

Double density disk controller lor 5 V and 8 J ‘ 

IOO-1 IMA AAT w*fft PROM _*344.95 

_ 1349.95 

_*60.00 


IOD-1170A Versa floppy i1/696 A 6 T 
S FC-56009047 F CP/M 3.0 with VF-li _ 


MBS-0618 

Bare board 

$22,95 

MBS-061K 

Kit 

pQRX 

MBS-061A 

AAT 

*49,95 

MBS-121B 

n stot mf Jf jw mhi 

Rare hoard 

$34.95 

MBS-121K 

Kit 

*69.95 

MBS-121 A 

AAT 

*09.95 

MBS-181B 

18 Slot (14%* M V 8MHi 

Bare board 

*54,95 

MQ5-131K 

Kil 

*99 95 

MBS-181A 

AAT . 

. *139.95 


THE BIG Z-JADE 

2 or 4 MHz swltcbable Z-80 CPU board with serial I/O 

CPU-30200B Bare board t v/manual „__ *35.00 

CPU-3020IX Kit w/manuBi __*179.99 

CPU-30201 A AAT _ jiff ftp 

ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry or borne 

XME3100 Spec ironies w/o timer _*6960 

XME-3101 SpeCtronics wrfh timer _*94.95 

XME-320Q Logical Cewoes ___ $49.95 


5V 4 inch DISK DRIVES 

TANOON TM 100-1 SSDD48TPI 

MSM-551001 _ $225.00 ea 2 for *195.00 ea 

SHUQART SA 400L SS DD 4* TPI 

MSM-104000 _ $209.00 ea 2 for *196.96 ea 

TANDON TM 100-2 DSQD40TPI 

MSM-551002 _ *229.00 ea 2 for *225.00 ea 

MPI BS2 DS DD 46 TPI can be substituted for GDC 
MSM-155200 $275.00 ea 2 for *270.00 «a 

MPIB51 SS DD 48 TPI 

MSM-155100 _ $209.00 ea 2 for $199.00 ea 

MPI 891 Single sided, Quad Density 96 TPI 

MSM-155300 _ $285.00 ea 2 for *275.00 ea 

MPI S92 Double sided Quad density 96 TPt 

MSM-155400 _*400.00 ea 2 for *390.00 ea 

5W CABINETS/POWER SUPPLY 

END-000216 Single cab wfpower supply $69.95 

END-000226 Dual cab w/power supply _ $65.00 

8 inch DISK DRIVES 

SIEMENS FDD 100-8 Single sided, double density 

MSF-201120 _*179.00 ea 2 for *175.00 ea 

SHUGANT SA 601ft Single sided, double density 

MSF'lOaoiH _*355,00 ea 2 tor *349.00 ea 

SHUGAftT SA - 651 Ft Double aided, double density 

MSF-1O051R __*459.00 ea 2 for *455.00 ea 

QUME QT-B Double sided, double density 

MS F-750060 _$479.00 ea 2 lor *459 00 ea 

TANDON TM 640-1 SS DD thin-line 

MSF-550401 _$309.00 ea 2 for $359,00 ea 

TANDON TM B4S-2 DS DD thin-line 

MS F-5 50482 $439.00 ea 2 for $435.00 ea 

NEC FD116S DS DD thm-line 

MSF-061165 ___ $450.00 ea 2 for *440.00 ea 

NEC FD1164 SS DD thnv1ine 

MSF-851164 _ *360.00 ea 2 for *350.00 ea 


DISK SUB-SYSTEMS JADE 

Handaome metal cabinet with proportionally 
balanced air flow system, rugged dual drive power 
cable kit. power switch, line cord, fuse holder, cooling 
fan. nevermar rubber feet, all necessary hardware to 
mount two 6-inch disk drives, power supply, and fan, 
does not include signal Cable 
Duel 0 rl Sub-Aiaambiy Cabinet 

END-000420 Bare cabinet — _*49 95 

END-000421 Cabmej kit _$199.95 

END-000431 AAT _*249.95 

& Sub-Syttome—S/ngaf Sided, Double Density 
END-000423 Kit w/2 Siemens FDIQO-flDs _ *579.00 
E ND-000424 A * T w/2 Siemens FD100-8Ds *595 00 

END-000433 ft if w/2 Shugert SA-BOlRs _*930.00 

END-000434 A A T w/2 Shugarl SASOIRs *969,00 

8 Subsystems—Double Sided, Double Density 

END-000426 Kit w/2 Qume DT-Bs __*1229,00 

END-000427 A A T w/2 Qume DT-fls__ *1249,00 

END-060436 Kit w/2 Shugart SA-8S1 Rs . *1199,00 
END-000437 A A T w/2 Shugart SA-881 Rs S1219.00 

DUAL SLIMLINE SUB-SYSTEMS 

Duel B-Inch Slimline Cabinet 

END-000620 Bare cabinet ____*S9j9S 

END-000022 A A T w/o drives _*164.95 


Dual 8-Inch Slimline Subsystems 

END-000643 Kit w/2 SS DD drives _ _$869 00 

END-000044 AST w/2 SS DD drives _*879 00 

END-000845 Kit w/2 DS DD drives _ $1060.00 

END-000046 A & T w/2 DS DD drives _ *1099 00 

DISK DRIVE POWER SUPPLY 

Sufficient Current lo power up to Ihree B M drives 
PSD-206A Uai Price 149.00 _ _**9.95 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 
Prices quoted are for prepaid orders only and are subject to change without notice. 

Minimum prepaid order $15.00 California residents add 6Y 2 % tax. Export customers outside 
the U S, or Canada please add 10% to all prices. Shipping and handling charges via 
UPS Ground 50C/lb UPS Air $1.00/lb minimum charge $3,00 


Circle 199 on Inquiry candl 
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PRINTERS 



MODEMS 


(J) Hayes 

SMARTMOOEM—HAYES 

Sophisticated direct-connect auto-answer/sulD-dial 
modem, touch [one or pulse dialing RS232C Interface 
programmable 

IGM-5500A Sma^moctem 1200 _$475.00 

IOM-5550A 12008 tor IBM PC _$399.95 

fOM54O0A Smart modem 300 _$199.00 

IOK-15Q0A Hayes Cronograph _$199.00 

IONM10QA Micmmodem 100 __$349.00 

IOM-ZOOO A Micromodem lie ,_$259.00 


1200 BAUD SMART CAT 
NOVATION 

103/212 Smart Cat and 103 Smart Cat. 1200 and 300 
baud, burl I-in dialer, auto re-dial if busy, auto answer/ 
disconnect, direct connect. LED readout displays 
mode analog/digital loopback self tests, usable with 
multi-lme phones 

IOM-5241A 300 Baud 103 Smart Cal _$229.95 

IOM-5251A 1200 Baud 212/103 Smart Cat $549.95 


J-CAT MODEM—NOVATION 

1/5 the size of ordinary modems, Bed 103, manual or 
auto-answer, automatic answer/orginale, direct 
connect, built-in self-test, two LEDs and audio beeps 
provide status information 

IOM-S261A Novation J-Cat _$119.00 

SMART BUY IN MODEMS 
SIGNALMAN 

Direct connect, low cost, high quality, and state-of- 
the-art features. Includes FREE! subscription lo the 
Source 

MARK I Universal 300 baud, automate originate/ 
answer selection, RS232C 

IOM-S600 A 300b PS-232 ___$79.95 

MARK VI 300 Baud tor IBM PC, auto-answer, 
aulo-diai, plug-in modem board! with full com¬ 
munications software included FREE? 

10M-5630A 300 Baud IBM card - $159,95 

MARK VII Universal 300 baud, autoanswer, auto¬ 
dial RS-232 modem 

IDM-5610A Deluxe RS 232 300b _$149 95 

NEW] MARK XII New Universal 1200 Baud auto¬ 
answer, auto-dial modem with all the popular features 
of the Hayes Smartmodem 1200 
10Ml-5520A 1200& deluxe modem _$399.95 


EPSON PRINTERS 
SAVE At Least *150.00! 

CALL U$ FOR THE BEST DEAL ON THE WORLD'S 
BEST SELLING LINE OF PRINTERSI 

EPSON RX -80 100 CPS w/tractor, graphics 
PRM-29082 A 499 00 Value, Save 200.00 _ $299.95 
EPSON RX-80FT 100 CPS with FREE graphics 
PRM-29084 Friction & tractor feed _ SAVE $150.00 
EPSON MK-B0FT 00 CPS wrfh FREE graphics 
PRM-28082 Friction & tractor teed SAVE $150.00 
EPSON MX-100 100 CPS 15 M piatten 

PRM-2B100 Friction & tractor _ SAVE $150.00 

EPSON FX-BO 160 CPS with FREE graph!cs 
PRM-29080 Friction * tractor teed SAVE $150.00 
EPSON FX-100 160 CPS 15 plat ten 
P Ft M -291 DO Friction & tractor teed - SAVE $150.00 

OKIDATA—MICROLINE 92 ft 93 

160 CPS. true correspondence quality printing, full 
graphics, IBM PC compatible (optional), handles 
single sheel as well as fan-fold paper, professional 
design construction and quality 

PRM-43092 Oki 92 parallel List 699 00 _$479.95 

PRM-43093 Oki 93 parallel List 1199 00 _$755.95 

PRA-431S1 2K serial board ___$115.00 


PRA-430B7 

IBM PC ROMS tor 93 

__ $49.95 

PRA-43080 

Extra ribbon (21 

$9.9$ 

PRA-43088 

Tractor for Oki 92 _ 

_$54,95 


MICROLINE 82, 83, & 84 

120 CPS (82. 83 ) 200 CPS (84). industry standard 
printers, serial and parallel interfaces, I rue lowercase 
descenders, handles single-sheet as well as fan told 

PRM-430B2 Oki 82 Ust Price 599 95 _$379,95 

PRM-43D83 Oki S3 wl FREE! tractor .-$625.95 

PRM-43084 Oki 84 parallel List $1399 00 _ $925.00 

PRM-43085 Oki 84 serial List 1499.00 -$995,00 

PRA-43061 2K serial hoard _$159.95 

PRA-430BQ Extra ribbons 82/92 , 83/93 . „ $9,B5 

PRA-43088 Tractortor Oki 82 „-$54.95 


PRA-431B0 Pibbons 33 94, 93 


$9.95 


GEMINI 10X & 15X 

Star Micronics—up to 120 CPS. full graphics, friction 
and tractor feed. Epson FX-80 compatible 

PR M-66010 Gemini 10X _SAVE $150.00 

PRM-66015 Gemirn 15X ______ SAVE $150.00 

PR A-65 200 Serial board, G-TO, G-f5 _ $69,00 


PRA-66202 Serial board, G-10X, G-15X 

PR A-86206 1 0X, 15 X 4K aerial __ 


_ $55,00 
. $109.00 


NEW! DELTA 10 

160 CPS, up to 16K butler, sengl and parallel inter¬ 
faces, graphtos friction and tractor. FX-80 compatible 

PRM-60120 __Save $150.00 

COMREX CR-II 

Best buy In letter quality pnnfers. NEW1 fromComrexI 
lull featured letter quality printer, FREE? 5K buffer, 
logic seeking bi-directional printing, boldface 
proportional spacing, double-strike, backspace, 
underling, true super script and sub scrip!, drop in 
daisy wheel cartridge 

PRO-11101 CFt-U parallel _$495.00 

PR D-11102 CRH I serial _ ___$589,95 

PRA-11100 Tractor option _ $99,95 

PR A-99700 Cut sheet feeder __$189.95 

PRA-11115 Keyboard option _$179.95 


SILVER REED EXP-550 

Economical daisy wheel printer with 200 words pei 
minute (IS CPS), full 15-inch platen, Diablo 630 
protocol. 10.12,15 pitch or proportional printing. Very 
quiet, very reliable: a bargain in the under $1000. fetter 
quality printer market 

PRD-52001 Paraflef, Ust 895 00 _$669,00 

PRQ-52002 Serial, List 995.00 __$775,09 

PR A-52000 Tractor, List 159.95 _$129.00 


Place Orders Toll Free! 


I Continental U.S.A. 

(800) 421-5500 

| Circle 199 on Inquiry card. 


Inside California 

(800) 262-1710 




MONITORS 



AMDEK MONITORS 

Full line ot high quality monochrome and color video 
monitors 


VDM-801270 Video 310 Amber (IBM! _$159.00 

VDM-801260 i^deo 330 Green_$135.95 

VDM-001265 Video 300 Amber _ __ $149.95 

V DC-801310 Color-1 (composite) __ $289.95 

VDC-801320 Color-ll (RGB) _$429.95 

VDC-801325 Color !I plus {analog RGB} _ $439.9$ 

VDC-801330 Cotor III (RGB) _$399 95 

VDC-801340 Color l V (analog RGB) -__ $775.95 

VDA-B0990 DVM-2 (Apple tl/iH ) _$129.95 

V DA-B09901 D VM -80 E {Apple He} _$ 139.9 5 


BEST MONITORS AVAILABLE! 

Ultra-high resolution, up to 22 MHz, 1000 lines per 
inch, amber or green phoshpor, FREE! tilt and swivel 
base. US manufacturer 

VDM-081220 f2" green 22 MHz _$149,95 

VDM-881210 1Z‘ amber 22 MHz _ $149.95 

VDM-B80920 9" green ffl MHz _$139.95 

VDM-880910 9" amber 18 MHz _$139.95 


12-Inch GREEN—ZENITH 

15 MHz, 40 or 80 column 

VDM-201201 12' green ____ $94,95 


STARWRITER F10 

High speed letter quality printer, 40 CPS daisywheel, 
Extensive built-in word processing functions, up to IS 
inch paper width. Uses standard Diablo style print- 
wheels 

PRD-22010 FI0/parallel _$1125.00 

WIANNESMAN-TALLY 

Spirit 80 CPS W" parallel -_PRM-3210Q_$329.00 

160L 160 CPS IQ 1 ’ PRM-32161 $568.00 

100L 160 CPS IS" _ PRM-32161 $628.00 


Los Angeles Area 

(213) 973-7707 

BYTE January 1984 
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CPU BOARDS 


NUMBER ONE IN SELECTION — NUMBER 


®TOXAIM 


NEW! 


MANNESMANN 

TALLY 


Letter Quality 
Dot Matrix Printer 

For complete specifications, 900 page 4i of our I 
New '83/'84 Engineering Selection Guide 

• 160 cps * 40 ep$ {Letter Quality) 

• Serial & Parallel Interface • Double wide characters | 
• Tractor and friction feed • "Bullet-Proof" cast 
frame with metal cabinet 
Hoi tho Cheapest — 

Just the Best Dollar Value! 

3ATALMT160 L 80 column t 160 cps [21 lbs.) $580.00 I 

AATALMT1 SDL 132 coiumn ( 160 cps (28 lbs.) $828.00 

BATALMTRIB16Q RepJacemenl Ribbon for MT1601(1 111) $ 15.75 
BATALHTHI81B0 Replacement Ribbon for MT180 LH lb.] $ 17.80 [ 


vi\croth:h InimvationaJ Corp, 

S-100 Boards 


Seepage ISOf OurNew 83/ 84Engineering 5ereci/orr| 
Guide tor Camptet* Specifications 

Ordering Inlornvjtlin: The 256K and 384K versions include the fully 
socketed Host card Hie 512K am) Larger versions also include I he Fully! 
socketed piggyback" card. _ iki W ee tell Wei f 

SAMACMAX256 2 56 K Oynam jc RAM (A&T) $ 1125.00 $1155.00 I 

&AMACMAJC3B4 384 Dynamic RAM |A8T) $1467.00 $1395.001 

RAMACMAKBI? 512K Dynamic RAM (AST) $1880,00 $1795.001 
BAM AC NAHM 1 MEG Dynamic RAM 1A&T) S24490C $2325.001 

qam AC M A XT M MAX Technical Manual $ 1&.fl0l 

BAMACMAXVD&KMAX Virtual Disk Software supplies $ 25.00| 
on 8“ S/D Disk 

DAM AC S3 Memory Mapping Opl km $ 11 

AltcftllbH C imps Pro CPU 8085/48 Usmi: You must order the CPI 

modification hardware to insure complete compatibility. 


BAMACCBTHtPO Hardware modification tor 
CompuPra CPU 8085/88 


DISK DRIVES 


5V«" Hard Disk 


DAMCPI302 Microtis 204/259 Mb (12 lbs t 
BAMCPI303 Micropolis 339/43.2 Mb (12 lbs 1 

BAM CPI 304 Micros 40 8/5 T9 Mb (12 lbs| 

BATNDTM5D1 Tandon 5 Mb 19 lbs,) 
BAmOTlBSB? Tandon 12 Mb (9 lbs) 

BAIN DTM5D3 Tandon 19 Mb (9 lbs) 
&AIIIHD5002 Dual Hard Disk Enclosure 


5V*" Floppy Disk Drives 


BAM PIS r MPI Full Height SS 48TP1 (5 (Pal * 

BAMP152* MPI Full Heighl DS 43TPI (5 lbs) $ 

BAMPI9T- MPI Full Height SS 96TP1 (5 lbs) $ 

BAMP192* MPI Full Heighl OS 96TPI (5 ttja) $ 

MPI '/?-Height SS 48TPl (4 lbs) t 

BAMPI502 MPI ^ Height D5 48TPI (4 Ida) A 

BAMPI991 MPI VHeight SS 96TPl (4 lbs) S 

BAMPI902 MPI VHeight DS 96TPI |4 lbs,} $ 

BATNOTMIORl TAndon Full Height SS 48TP1 $ 

BATNDTMI0G2 Tandph Full NeigTil DS 48TP1 $ 

BATNDTHH914 Tandon Full Heighl DS %TP1 $ 

‘Replace with 1 ter MPL Door, a 8 to Sftugarl SA4G0 Type Door 


8" Floppy Disk Drives 


BASH 0801B Stiugart Ful I Height S S {18 lbs) 

BAS HUH 51 ft Sliuqart Full Heighl DS (IS lbs) 

BAPMEDTB flume Full Heighl DS (IB lbs) 
&AMITK2S9463B Mitsubishi Full Heighl DS (IB lbs) 
BAM PH 15 MPI Full Height SS (11 lbs) 

BAMPI425 MPI Full Height DS [11 lbs.) 

samp 141 d Mpi Dual VHeight SS (22 lba| 

BAMPI479 MPI Dual ^Height DS (22 lbs) 

BAM PWIII MPI V Heighl SS {9 lbs,| 

BAMPI42M MPI '.-Heighl DS (9 fcs) 

BATNDTMMBI Tandon ’^Height SS (9 lbs.) 
8ATHDTMa4B2 Tandon V Height DS 19 lbs) 


$309.9 

S52S.G 

$475.01 

$180,01 

$380.0 


Fur more CcmpuPro Specifications 
see pages 2-31 at our Hew Catalog 


COMPLETE OCTAGON 6/16 v SYSTEMS 


BAB CTBI fiSMPM w/2 56 K Static RAM & MP/M aO^ $7350.00 
BA9CTBI6SCPM W/2S6K Static RAM l Concurrent CP/M-86 S735G.M 
8AD0T81GQHPMw/5 T2K Dynamic RAM & MP/M86 $7350.00 

BAD CT1 IB DC PM w5 T2K Dynamic RAM & Concurrent $7350.00 

CP/M-85 

See Comp fete Specifications on Page 5 Of Out 
New ’83 /’84 Engineering Selection Guide 


BAYCT8fltH3GFfl Interface 1 2 serial iMT) $295 06 $23 9 00 
BAVCT8eOOGF?Blri|erfacor 2 3 Pnr 1-Sar (AST) £32500 $239.00 

9AYCT8GQQGI178RAM 17 64 K 1QMH? $450 00 $309 00 

Static RAM (A&Ti 


Manulactured by Vector Electronic Cc under license fnjm Com pit Pro 


AMBER & GREEN 

$129 $119 


12" MONITORS 

For complete specific a tions f geo page 24 of our 
New '83/'84 Engineering Selection Guide. 


description 


List Price SALE Price 


Pan Humber 


9ATAXHBIZN Green Screen {Sh. Wt 10 lbs 1 $ 17900 S119.9D 
MTAXKBI2NUY Amber Screen (Sh Wt IS lbs) $18900 $129.00 


Amber Screen (Sb. Wt 10 lbs) $18900 $129,00 

SAVE ON RGB MONITORS, TOOS 

BATAXAGBI Medium FtesoiulKm (30 lbs) $39900 
BAT AX AG 01 Super-High Resolution 130 Ebs i £699 00 

BATAX RG B420 10 M~ Styling H 1 Rev RGB (30 lbs I $699 00 


$499.00 

• Parallel and Serial Interface • Four Print Sizes 
• Wheels and Ribbons are QUME Compatible 
• Selector Switches lor Columns, 

Litre Spacing and Paper Length 

BASTRPOWERTTPE Daisywheel Punter (Sh wL 22 Ibsl $490-00 


GmpuPro The World's Largest Dealer 
v — E - of S-IOO Boards 


8AG6T510G0 
BABBT51568 
MG1T51086 
BAGBT51588 
BAGBT5IM7 
BAGBT5I5B7 
BAGBT5IQB0 
BAGBT5I580 
0AGBT5I9BD 
BA6BT5I500 


CPU 68K AST BMHj $ B95O0 S 595.00 

CPU 68K CSC 10MHz $ 85000 $ 70S.00 

Co- Processor w/0086 only AST£ 75D.OO $ 875.00 
Co-Processor w/8086 unly CSCS 85000 % 7&5.00 
CPU 8086/6067 AAJ StQ50 00 $ 911.00 

CPU 8086/8007 CSC St 150 00 $1065.00 

CPU 8085/88 AST S 495 00 $ 389.00 

CPU 0085/88 CSC S 595 00 $ 497.87 

3/6 M H 1 CPU -1 AST £ 325 QO $ 279.00 

3/6MH? CPU Z CSC S 42500$ 347 87 


SDSystems 


Lilt Prici Bill Price 


DISK CONTROLLER BOARDS 


BAPP8171 A€PM DESK 1 IA&Ti w/CP/M* 2 2 $670 00 

Wfivn purchased with two fl disk drive sj 
BAGBT54U1& DESK t Floppy nontrallcr (AST) $49500 
BAG0141000 CP/M" 2? fur 700/8085 

w/manuals S BIOS. 8 r ' S/D Disk 
BAGBT41050 C P r M tor C PU 80 85/08 
A CPU 8086/67 CPUs 
w manuals. BEOS 8" S/0 Disk 
OAB0T54O25 DISK 2 8 ‘ bard disk eonlroUfr $79590 
w CP/M- 2 2 (AfiiTE 

0ASBTB4030 DISK 3 ST-506 type 5v*" hard $795 00 

disk controller w/CP/M-80’ 8 
CP/M-86' I'AiTl 


8489.00 
$450.00 
8425 00 
8148.95 

5249.00 


872500 

S72SOO 


I/O BOARDS 


System Support 1 Mu Hi function $450.00 8375.00 
1/0 iMD 

BAGBT160lQ/5SB3f SSI w/8231 Math Chip AST $645 DO 8570 00 
BAG BT56010/56370 SSI w/8232 Malh Cbrp AST $645 00 8570.00 
BAGBT53&30 Inteflacer 3 8 port serial [AST) $699 DO 8599.00 


SAS0S3B095 SBC 300 4MHi 2BQA CPU AST£ 741 OD t 619.00 

BAS EES3B092 SBC 300 6M Hz 280 B C PU AS T S 825 00 I 619 00 

BASDSSO07 Z0O Slarter System AiT £ 450 00 $ 399.00 

ExpandoRAM IV 256K ABT $1145 001 075,00 
E*P4ndnRAM IV 258K £f99000*1075,Q0 

w/EDC AST 

BASD$3ft097 ExpandoRAM 1 It/696 256 K 
BAS 083GOTO PRO M 1 DO w/snltwar p AST 

BASOS3GOG2 RAM D^k 256K MT 
BAS0S3BDBI ROM Disc 128K AST 

1/0-8 4 Pert A sync Ser MT 
1/0-8 8-Port Async Sar AST $ 695.00 * 5ft».M 
i/o-fl 4 Synr 4 Async; 8-Pbrt £ 795 DO* 699.00 
Serial I/D MT 

VersaOoppy HE Floppy S ST 506$ 095 DO I 759.00 
Hard Disk Conlrollei 

BAPD9VF339I45’ w/5'A" unbanked CP/M* 3 0 
BAFQBYF339I48 1 w/8" unbanhed CP/M* 3D 
BAPUSVFSSgilT'w/S'V’ banked CP/M"* 30 
BAPbHfF339l48‘ w/8" banked CP/M‘ 30 
BASDS3GD93 Versafloppy 16696 [ASH 
BAPD0VF739HT* w/5^ unbanked CP/M" 3 □ 

BAPBSYF239I4Z* w/8" unbanked CP/M* 30 
0APD8VF239I43‘ w/5V’ banked CP/M- 30 
OAPOBYF239I44' w/8 M banked CP/M" 30 

*CP/M-Plus~ (30E cpnligiired lor the SBC'300 
So* Complete Specifications on Pages 12*23 
Of Our ’63/'B4 Engineering Selection Guide 


BASDS3G093 

OASOS3M94 


BASOS3B099 


S 825DO* 749.00 

$ 265 00 * 219.00 
£ 875 DO * 775.00 

£ 35000* 319.00 
S 600 00 * 549.00 


£108300 * 889.00 
$108300 $ 868.00 
$108300 $ 888.00 
£1083 DO % 868.00 
S 400 00 * 344,00 
£ 580.00 $ 424.00 
S 588 00 * 424.00 
£ 580 00 * 424.00 
S 588 00 * 424.00 


BAGBT5304Q 

mterlacer 4 - 3 Serial I Centnorih $45Q 00 $389.00 
ics Parallel. 1 Parallel (A&G 

6/16 BIT MEMORY BOARDS 

BA6BT5201G 

BA8BT52D21 

BA8BT52022 

BA8BT52012 

RAM 16 t2MH^32K Static A8TS 550.00$ 495.08 
HAM 21 12 MHr I28K Static AST$ 99500$ 905.00 
RAM 22 12MH? 256k Statin MTI175DOO $1549,00 
M-Orwe/H 512K RAM Disk A&T$14 75 00 $1195 00 

MAINFRAMES 

BAGBTI200 
BAGBTI250 

20 m Desk Tup (A8T) £925 00 8795.00 

20 Slot Rack Mounl (AST) $975.00 $850.00 


Qoctagon 


BOARD LEVEL PRODUCT 


$ 09500$ 795.00 
$ 300.00 
$ ISO 00 
$ 195.00 

MP/M-B6" $ 495.00 

ST-506 Hard 0®c ControElei % 59500 $ 525.00 
192Mb Haul Disc Subsystem £229500 $ 195.00 
256K Static RAM (ASTI $ (850 00 $ 1719.00 

512K Dynamic HAM iMH $145000 $1345.00 
See Specifications on Pages 12-27 
Of Our '83/'84 Engineering Selection Guide 


SA0CTCPU8I0 8/(6 Bit SBC 1 MO 
640078087NOP 8087 lor CPU 0/18 
&AO0TCPM8G CP/M 86^ 

&AD0TC ON CPMBG Concurrent CP/M-86’ 

6AO0TNPM86 

BAOCTHO0 
lUCTvamu 
8A0CT$256T00 
&ADCTD512K 


POWER TYPE 
16 CPS DAISYWHEEL 
PRINTER 


rxanca Trti 1 CBPF 493-5052 - CL. AK. HI CALL r243"r 709-5111 
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ONE IN PRICE — NUMBER ONE IN SERVICE 


# ttQffiSH! DUAL TRACE SCOPES 





NEW LOWER PRICES! 


FOR COMPLETE SPECIFICATIONS ON HITACHI OSCILLOSCOPES, 
SEE PAGES 8S S S3 IN OUR 'B3/'84 ENGINEERING SELECTION GUIDE 


20MHz 
Low Profile 

BAHITV222 Ust Price: $695.00 

SALE PRICE: 


40MHz with 
Delay Line 

BMUTV422 List Price: $895.00 

SALE PRICE: 


60MHz with 
Trigger View 

B«HmS58F List Price: $1195.00 

SALE PRICE: 



100MHz Delayed Sweep/ 
Quad Trace 

BANITV10S0F List Price: $1595.00 

SALE PRICE: 


$ 595.00 $ 749.00 $ 995.00 $ 1395.00 


(Shipping Weight 17-lte) 


[Shipping Weight 17 14 k) 


(Shipping Wjgght SI R&) 


(Shipping Weight 31 lbs.) 


Uninterruptable | 
Power System 



For mart specifier 
lien, see page 94 if 
our Nun DV 04 
Engineering Seleclten 


A mi™ UPS goes one step farther lhan arnmicumpuler regulator. II provides 
the same voltage. noise, and brownout protection plus maintains power to 
keepeqwpmBnl running smoothly during a blacfcoul When a power failure 
occurs, ihe internal maintenance Iree battery continues powering the 
inverter without the use of any switching devices This provides uninter¬ 
rupted, conditioned AC power id ihe critical toad 

PORTABLE 120VAC 60Hz 
UNINTERRUPTABLE POWER SYSTEMS 


YAfiflig/ 11IV ID 

11m 


PRICE 

U*» SALE 


6ASLA2tM905Q4Eia3Bl ■tOD/ZOmin !2xf9x11 95lbS Si 617.(30 (14116.00 
MSUV2600M? 50300 750/Id mm 12x19x11 125lb& $1722.00 (14I7JO 
BASLA40 E 751 BAD Add-on hallery pack (120 lbs) £1014.00 
The Micro/Mini Computer Ultra isolated Regulator provides insianianeotts 
voltage regulation, and ultra isolation from both transverse and common 
mode noise tor any type ol load li rs partirutory applicable in systems 
involving mini or microcomputers POS equipment, industrial control 
equipment, or data terminals. 


MINICOMPUTER REGULATORS 

With Line Cord 


6A5LA0313070 
BULU313114 
0ASU631312S 
BASUMtJI&O 
BMU&31317& 
HA3UU1313210 
■WUMIJWIt 


70 

m 

250 

500 

750 

1000 

2000 


12k fix 6 
12 k fix fi 
T4x fix 8 
1 7 k 9k 9 
T7x 9* 9 
!7x 9x 9 
17x11x11 


1Dlhs.( 392.05 | IH.M 
IStteS 25185 | 209.00 
31105, ( 300 15 | 249.00 
X7RJ5S 41630 £349.0D 

6QH* $ 530 15 ( 431.00 
75llj& $ 614 10 | 118.00 
I08!bs I1M420 8 909 00 


1 tlnh h ssppfiH wft 30 amp twin type plug rad nceptxdn. 


=„AC SURGE PROTECTORS 
FOR YOUR COMPUTER 

THE LEMON “ SOURS SURGES 

Part Number Description fill Price Our Price 

0AT PDLEMDN n camel wall mount S59 95 £44.95 


BAf PDLEMDN 6 dOCM wall mount $59.95 

0 At POL! ME G nut lei 4V> J rord S&9 50 

w/power switch . 

(Shipping wtnghi cm above items 4 lbs air:hi 


EMI-RFI FILTERED AC SURGE PROTECTOR 

BAEP0GRANGE £ outlet 4'V nurol £1339S $104.95 


BAE P0 G BAN GE £ out let 4 1 > 'cord % < 39 95 S1 D4.9 5 

w/power switch 

BAE POPE AC H 3 nutlet wail mount $5750 S 74.95 

I Shaping we»nht on above items 4 lbs'Each; 


AC POWER LINE MONITOR / SURGE PROTECTOR 

BAEPDKAWK (Sh Wt 6 lbs.) SI9500 $149.00 


SPECIAL PURCHASE 
DISKETTES!! 

&TDK 

8" DOUBLE DENSITY 

BAT0KFIS 

SINGLE AfQ QC 

sided g 19.93 

1 PER BOX OF 10 
0ATDKF2D • 

DOUBLE WAQ QC 

SIDED d£9.93 

1 PER BOX OF 10 


ATARI & COMMODORE 
PLUG AND RUN PRINTERS! 
Complete with Built-In Interlace Cables! 



mmS 


BAAXMAT190A For ATARI (Sti Wt 11 lbs.) 

BAAXMCMOOA For COMMODORE (11 lbs,) 

BAAJdtGPIGGA 30 ops. BO coL dot matrix printer (11 Fbs) $m.OO 
Parallel Interface 


1200 BAUD MODEM SALE 


For more details an 
ViliMf. tie pages 


s AUTO DIAL/ 

AUT0 answer 

FREE SOFTWARE! 


BAPDSPA&STtlJ 

BAPDBPASSTEL5 

BAPDOASIALTEIA 

BAPD8A0IALTLI5 

B4PD85UHITEL4 


OtSCfldlltlO 

Password Minium wi’Com- 


UitPdM SALE Price 


S578M IIHN 
5526 00 SJIMM 
$67000 8495.00 


mwotitin Srttwafp 6" CP/WT 
Passwmt Modem w/Ccm- 
mwiicaiion Software 5 V' Apple 
AuIq Dial 212A Modem ^ 

w Coi’aiurm.alon Software ET CP/M' 

Auln Dial 71 2 A Modem SG 78 00 (495.110 

w'Comntinciiloi atfwm S%" Ancle 
5- m Modem Ca»d w ageraung S5?B 00 (390.110 

snltwan* nn FT CP M" diskette 



D.C HAYES 

v 30 1 K ol om 

NOW ClLllDI 

Part Namier 

DescripEiun 

Uil Price 

(ALE Price 

BADGH04DDP 

1200 Baud Smartmodem 

seosoo 

$514.95 

BAOCNDZOTP 

300 B.-xjd Smarlmodtom 

$279 QQ 

$229.00 

0ADCHO3DDP 

Chronograph 

$24900 

$199.09 

BADCHOI DDF 

NbcruModem 100 

$33900 

$349.09 

badchooop 

McroModej" II 

$379.00 

$299 00 

BA0CH12MB 

IBM- PC' U Modem card 

$599,00 

$499.99 


RIXON 



1200 Baud Direct Connect w/10 Number Memoiy 

BAfilKR21ZI 

1200 Baud Si and Atone unit 

$495 00 

$449.00 

BARIIPG212I 

1200IBM PC' modem(2tbs) 

$495.00 

$449.00 


BARIIPCCGMI 

BAPDSHllliN 


IBM PC' 1 Modem Software (1 lb] $ 89.DD 
IBM Modem & Sol I ware Together (3 lbs.] $519,00 


Are You A Regular Customer Of 

PRIORITY ONE ELECTRONICS? 

Look for your January Issue of PRIORITY INTERRUPT 
— a NEW Sixteen-Page Newsletter Containing: 

• Special Pricing Available ONLY Through Our Newsletter 
• Tech Tips • Profiles of our major supliers 

• In-depth product reviews • Customer "Talk-Back’’ 

• Meet the Priority One People • Application Notes 

Phone Today and Gel On Our 1 Don’t Miss Out On This 

Priority Interrupt Marling List! j / Unique Offer! 

PRIORITY tLb ELECTRONICS 

9161 Deorirg Avp. Chatsworth, CA 913115887 


3 


ORDER TOLL FREE (600) 420-5922 - CA, AK. HI CALI (213) 

irons. U.S. VISA MC. BAG. Chech. Money Onto, U.S. Rinds Onty Ca mstosnlsadtl 6^% Sales Tax. MINIMUM PREPAID ORDER SI £00, 


709-5111 

Terms. US VISA. MC. BAC. Check. Money Order. US. funds Only Ca rcsnSnls add Saks Tax MINIMUM PREPAID ORDER JlfilD Include MINIMUM SKIP- 
PING ( HANDLING nf S3 flO for the first 3 lbs. pfcjs40t Iw each addrlional pound. Ortfsraovef 50 tbs. semi height collect Just incase, tuclLtoeyoff phone rember. Prices 
subject to change without notice We will do cw best la maintain [Kites ttnugh January, 1Many quantities are limited Sony, no rainehecte, no refunds or exchang¬ 
es on sate merchandise Credii card rmders will be charged appronate ireight Sate protes Ibr prepaid orders only We are not responsible tor typographical errors 
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MICRO 

1. SALES 

+ MADE IN USA ★ BUY FACTORY DIRECT ★ 



DISK DRIVE SPECIALS 
We’ve Lowered Our Prices 

mi 

Offering A Complete Selection And... 
THE LOWEST PRICES IN BYTE! 

8 " Shugart BQ1R SS/DD - The Industry Standard, ... 5355.00 

8 * Shugart 851ft Double Sided 1.2 Meg - Tlie OH Reliable. 457.00 

8 " flume MMW DS/DO H ‘TO BEST" ol the ffeoppys . .. 479.CH3 
8 ' Milsubisfii Full Haight Double Sided 1 Year Parts + labor . 445,00 

8 " Mitsubishi Thinline DS/DD1 Year P+t Direct Drive.465.M 

8 " Tandon 8481 SUmBae SS/DD 6Q0K BYTES DX, Molar 355.M 
8 " TarmJorv 84Br2 Slimline Double Sided 1.2 Mag. OX. Motor.... 475.00 
V Siemens 100 8 SS/DO OH SALE m\\\ Bet How Long? 169.00 
5 V Mitsubishi Full heigW 96T.PJ DS/DO 750K M4852 295,00 
SjT Mismbishl Slimline 96T P I DS/DD 750K M4853 ■ .515.00 

15 V Quito 142 Slimline DS/DP 


California 

Computer 

Systems 


YEAR END SALE 
SAVE $61.00 

New CC$2066 64K Dynamic Memory 

65.536 m « d Dynamic HAM * Z^Q/8080, S-1M eompaible * Pan bank/15 lewis 
of 64K =« system memory of 1&24K • Independent addressed in f6K blocks * 200ns 
access and data fines * Hysteresis Ms and receivers ter high noise immunity and 

*.mr 


minimal bus loading etfecls. Pari #8-5000-58 . 


QNLUZ9SJ0 


YEAR END SYSTEM SALE 

* 2300A Mainframe • 2422 Disk Controller 

* 2066 64 K Memory • CP/M Operatinj System 


• 2810 Z-80A CPU 

* Afl AC /DC & Data Cables 


Operating 
2719 2-P01 RMS Serial 
8-bit Parallel I/O 


5%" Tandon TM-100-21 6.W. PC Add-on' DS/DO « TP I 253 00 
5« ' Tandon TM 100-4 DS/DO 96T.P.I. 750K. 369.00 

★ WINCHESTER HARD DISKS * 


5Vt" Miniscribe Hard Disk 
*5 Meg $569 ‘10 Meg $749 

8 * Quantum 20* Megabyte Winchester - Two Patters 1895.00 

8 " fltianlum 40* Meg Four Platter - Most Poplar 2395.00 

8 * Quantum 35* Megabyte - Special Order on this Monster!.. 2895.00 

8 * IOMEGA 10- Mag* tanovtabls Disk Drive with SCSI Controlled Inter¬ 
face Board. Runs up to lour drives . . 1895.08 

8 * IOMEGA 10 Meg* Cartridge Drive - No Control Interlace. 895.00 

8 * 10 Meg* Removable Cartridge Media #M-2000-51 50.00 

★LAST MIKUTE SPECIAL!!! 6uy any Wlwiwster lurd disk drive above and get a 
Astern Digital hard disk interlace board AT COST! . . QHLY 295.00! 

■Toll stofige space alter tamillteg. 


A powerful package a! ONLY $1495.00 

CCS CALSTAR SYSTEM 

M« MW* IMl an FREE S0FTWRE: • Met Wit* • MW Calc • MW Speller 
and * Psrtect filar. 

This powerful single bon system Includes: * 2-80 wilh 120K of TLAM expandable iq 
256K * A networking interface • SASl hard disk interlace suackhnraWincnesfer * CP M 
3.0 epsraliftg system - One parallel and two serial ports • Reads and writes tee IBM 
3740 formal (compatible wilti XGft) AUO * Two double -sided double-density 0" floppy 
drives tor 2.4 Megabytes ol bmuttod storage AttD * Wil run m or more 8* or 5ft* 
floppy;. Part #5-1500-05 

ON SALE NOW 

Regular — Our Price Only $2698.00 


FANTASTIC SAVINGS! 

St 





SPECIAL 

ONLY 

$450.00 


Umll 5 per customer 

XOR-500 DAISYWHEEL PRINTER 

A letter-quality daisy-wheel printer at in unhejd of wholesale price. This 
20 cps workhorse features a daisy-wheel compatible with QUME's 
products. Full 132 coturin formal with 256 character Putter, serial AND 
parallel interlacing (standard), 8 level automatic Impression control - 
original and 3 copies. The 1450.DO price is not a mfsprint. High reliability 
and quality performance sums-up the JtDR-500 Dalsy-wheel Printer. 


XOR-SOO TERMINAL SLASHED! 

sAL£1 Cut a «other $S0 
Only $445.00 

That's right! A 7000 terminal 
ter $445,00, a special 
deal for our customers. 
Features: * Screen tilt * Detached keyboard *9 cursor con¬ 
trol keys *5 function keys *7 screen attributes *25lh status 
line *50-19,2 Kbaud * Column plus field tab *AND MORE 
* All these features with a full 5 month warranty makes this 
terminal the best buy on the market. 



HELD OVER 
ON THE ORIGINAL &100 MODI 

For engineers, hobbiests, and anyone who wants to save a bundle, the Sl-MOq 
is tee answer. Full regulated power to run up to four floppy disks coupled with 
a manwth S-1W power supply and 12 slot bus, makes the SI-MOD an %my\ 
tonal computer base. Single board design means no wiring from the powe 
suppply to the moOurixtfd. This eliminates all ground loop problems associated 
with other brands of mainframes who are forced to use termination. The SI-MOO 
is being offered this month with a matching $-100*12 cabinet. Fan coaled, lu&ed 
with reset and keylock tee cabinet is also enamel painted and silk screened 
Four A.C. outlets are provided for peripheral hookup and plenty of cutout \ 
available for RS-232, centronics 4 ethers. Our regular $225.00 price for IhJ 
SI-MOD and 25Q.Q0 price for our 12 slot caM Is being SLASHED! 

SPECIFICATIONS: savi 

Regulated Unregulated it- * 

+5U@5A +8Y<i36A TMfckl QVEl 

+24V @ 3A 416V % £A 1Hff ** nrt 

-5V@1A -1fiV@6A #TUU 

Don't settle for those cheap 6 slot immilatfons you'«seen elsewhere in ibil 
mag, OWN THE BEST! XOR S-1 MOD and S-1MH2 Cauinel . S395.0 p| 

DUAL DRIVE SUBSYSTEM! 



HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 

On Shugart and Mitsubishi Subsystems 

w/iwd Misubishi OS/DD Assam + Tested 24 Meg . J1i7y| 
ni\m Shugarl SOI ft SS/DD Assam. + Tested 1.2 Meg 975.61 

Him Shugart 851R DS/DD Assem + Tested 2.4 Meg 1225.fll 

Him Siemans 120-8 SS/DD Assem. + Tested 1.2 Meg 675,fl| 
w/two flume DT-fl DS/DO Assem + Tested 2.4 Meg 1250.0 

Cabinet Assem. 8 Tested w/Power Supply and ADCS. 235,0 

Cabinet Top and Bottom wlih Mounting Hardware.. . My 

AN cabinet A & T and subsystems include all AC/DC wiring and 50 pin daj 
table except the hortaaiittf model which Includes the internal 50 pin cable 
requires an external 50 pin cable part #0-5000-01 % 25. 

5Vi rf Subsystems - Cabinet - Pawer Supply - Drives - Cables 

w/(wc 48TPI SS/DO includes all cables Assem + Tested 435,1 

w/two 4STPI OS/DO includes all cables Assem. 4 Tested .. 595.1 

w/two 96TPI DS/DO includes all cables Assem. + Tested 695.1 


CUSTOMER SERVICE HOTLINE 1 - (7141 898-552 


'do you 

NEED AN 


IBM-PC 16-BIT COMPUTER 


>• $1895 


COMPLETE SYSTEM 

Mod»l XPC with ^ 

MS/DOS features: 

★MS/DOS standard, 

CP/M-86 operating system 
available at only $65.00 
*64K memory 
★Green CRT 

*2 serial, one parallel port 
★2 floppy drives for a 
total of 750K storage 
★Optional EPROM to 32K 
★Optional Hard Disk add-on 
★Optional floppy add-on 
★Optional 8087 math co-processor 
★Multi-function keyboard (this is one part 
of the system that’s NOT like IBM's, it's better) 
★Fully expandable memory On-Board to 256K 
PIUS 5 expansion slots (all IBM compatible) 

★All available through U.S. Micro Sales and 
k YES it's all fully IBM compatible 



niMiiitiu 


THE XPC 

A New Model PC by XOR 

So close to the IBM PC you'll have to look twice. 
Due to the thousands of requests we've been 
receiving by phone, mall and visitors, we’ve 
responded by getting XOR to design this fantastic 
16-bit IBM duplicate. We’re offering a ONE YEAR 
warranty (vs. 90 days). Need more information? 
Order the manual for $5.00 (plus shipping). This 
low price includes drives, controllers, monitor, 
power supply, etc. About the keyboard... if 
you've ever seen or used the IBM PC keyboard, 
you'll understand why we HAD to come up with 
something better — and we did! As a matter of 
fact, for those of you who own an IBM PC — it's 
time to take a hammer to that keyboard and call 
Toll Free to pick-up one of our compatible replace¬ 
ment keyboards at only. $239.00 


TO PROCESS 
YOUR DATA'S 

BASIC COMPUTER 


ONLY 

$895 


niiUMii | 


The Features: 

★64K RAM memory 
★Expandable to 256K 
★Full monitor PROM ma, 

* IBM PC compatibility m!f 

★ Multi-function key- ‘ - 

board and cable 

★Runs MS/DOS and CP/M-86 (not included) ★Pow| 
Supply +5V@10Amp, +12V@6Amp, -12V@1, 
★EPROM expandable on-board to 32K *5 expansion slo| 
with room for 4 more 

INCLUDES: *8 level Interrupt *2 serial and one parall 
port *3 timer channels *4 DMA channels ★Reset pq 
★Speaker port *and MORE! 


QC7 nn I rtfll ■ in* AarH 





















































UW® ILgxgfflGBsxras * 2 ® 

ORDER TOLL FREE 

☆ EAST ☆ ☆ WEST ☆ 

800 - 435-9357 800 - 854-8174 

In III [815] 485-4002 In Calif, (714) 8984492 

✓ 

MS: We steep: VtSA/MC, prepay, ctiw* ar money order. fceaseailow personal checks two 'weeks to desr before shipment 
) Handing charge on all orders under $50.00 1SW restocking lee. All orders sblppea via UPS unless otherwise Spwfflfrd. 
>S C O D orders ovfr ItOO.OD require a Cashiers Clack Our prod jets carry a hii ONE YEAR Parts end Labor Warranty excising 
i, printers and tvrrM whittv carry me lull OEM lacttny warranty PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


1 

i» 
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[! 

& 

U 

S MICRO 
[I. SALES 

★ MADE IN USA * BUY FACTORY DIRECT ★ 


* EAST * 11 Edison Drive , New Lenox , Illinois 80457 

★ WEST ★ 75392 Assembly Lane, Huntington Beach, CA 92649 


CUSTOM COMPUTER SYSTEMS by XOR 

hy do companies like I B M. Corp. Atari Corp.. Mattel Elec., Kennedy Space Center, Edwards A<FB., Motorola Corp., Raytheon, and Pacific Technology buy product by mail from us? Maybe 
our full 1 year parts and labor warranty on all XOR G.E.M. products. It could he our state of the art technology, or even the factory direct safes and service We think it’s our custom 
mputer systems with over 1000 possible configurations. If you don’t see it advertised, call us loday. chances are we CAN custom build the system YOU need. 


★ MICRO MANAGERS: 

Don’t U 0 looted by the system's 
small portable sire. A fuff 64K ot 
memory with an industry standard 
S-tOO Bus. Includes CP/M 2 2 
and many utilities on two disks. 

Add on a hard disk when you need 
more storage. "Tbs software and 
hardware that comes wrlh each 
5 '& " system, is ready to run a pair 
of B" single or double sided nap¬ 
pies. just plug In the 50 pin data 
cable to the system - many olher 
conflguralJons are available 1 ' 

BVa fl Z-80A 64K CP/M System 

Dual Floppy 375K SS/DD 40 Track #S-1QG0 8ff $1445,00 

Dual Floppy 750K DS/OD 40 Track #$-1000-87 . $1505.00 

Dual Floppy 1 5 Meg OS/DD 8D Track #S-100D-BB $1643.00 

System Chassis [No boards, drives. CP/M) #5-1000-34 I 426.00 


THE BASIC PROFESS 


POWERFUL, PORTABLE, 

inexpensive but powerful, small 
enough for portability, these mini 
hard disk systems have a special 
XOR interface to the JMQO bus 
Ehal leaves an S-1D0 slot open Tor 
expandability. Choose from 5. 10, 
and 16 megabyte sizes (6 5. 12, 

+■ 20 mega byte unformatted.) In¬ 
cludes QP/M operating system. 
One year parts and labor warranty. 
Includes software and contralto r 
to'r 3" floppys. 


AND AFFORDABLE ★ 


5Y« W Hard Disk with Vs Height Floppys 2.4 Meg DS/DD 8* CP/M System 

* 5 Meg Hard Disk w/375 Floppy #S-lQQO-8l $2*95 00 * System w/Duaffis/DD 1.2 Meg #5-1000-40 $1795.00 

* 5 Meg Hard Disk W/75QK Floppy #5-1000-90 . $2345.00 + System w/Ouaf DS/DD 2 4 Meg #£-1000-39 . $1995,00 

+ 10 Meg Hard Disk w/2 i.&M Floppy #S-iOOO-92 $2795.00 * System w/NQ Drives (Includes CP/M} #S-fOOO-71 $1195.00 

* 16 Meg Hard Disk w/2 1.5M Floppy #5-1000-93 $2895.00 * System Chassis (No boards, drives, CP/M) #S-TODO-7D S 395.1 

ONAL FLOPPY, HARD DISK AND TAPE BACKUP 


Our most popular computer 
features a 4 slot S-100 bus and B" 
industry standard format Reads 
and writes lha IBM 3740 format 
as well as any byte size sector. Ex¬ 
pandable? Yes, add a hard disk nr 
cartridge subsystem when your 
data base grows. You've probably 
seen seme "i&ok-a-llke S-1DQ 
4-slot systems lately, but they pus 
don'l measure up The XOR 8 
Micro Manager 


|.4 Meg DS/DD 64K 

rirfiEiry Sami 


tapflaffl" rarpuier features a 
|l^ ftS-233 pons, wlrorics parallel 
|uded will read and: write the j B M 
t? cn dorene sided, single nr doubia density. 
|j labor on Che cnmpleft sygtem *S-iOQQ-36 


20 Meg Winchester w/2.4 Meg Floppys 

Ter lha senate prjiessiiOiHt this systen Mura the l&nws S-tOO-17 catmet w4h Jidk's 
Si-MOO 12-sffl mflihetwm. the Itartum hard as* na$ m ID Mbq planers {At ana B.). 
One patter can be "backed-up" an another. 2/D5/DO 1.3 Itoppys are used tor software en- 
iry, apes, and back-up Ore year parts and isoof eS-1CB0^3 £5275-00 


★ 

1 


20M H.D. with 17M Tape and 1.2M Floppy 

Batkuo ynr » W* W 17 megab* lapednrtaftotaaHetoppties 

— ----- — — -^maiiSfi booi w.“.. 


any ol the three peripherals tor total rersatJliiy. fi 


WM torn ham cfs* or n 


. ,__. .. M L_ lotty. dw* 

lor arctaal aaaige Ra^ds, and wiles fw IBM 3?4d Formal jS" CPN standard) 

$ 6390 . 00 , 
$7240 00 


1000-64 

ftWwg system aq megatyte hard dish &-KXKJ-6? 


word on Special Orders and Configuring the System you need: 

le've built and shipped hundreds of Custom Computers that we have never advertised but, have been able to build to the customer specifications. Examples: 
I to port hard disk system set-up to poll micro-wave devices; a Micro Manager Interfaced to an X-Ray machine; a 7-User system with six of the users at 
Bteliite stations via phone line modem communication throughout the United States. So whatever configuration you need; 4 floppies, 4 hard disks, 10 serial 
prt s, etc., call us Toll Free and talk to our Engineering Sales Crew and let us quote a price and delivery date that will satisfy your needs. _ 

★ THE OFFICE MASTERS! REMOVABLE CARTRIDGE DISK SYSTEMS ★ 


I Meg Cartridge Disk And 1.2 Meg Floppy 

ilfce system at an airra&l uno&ievawa proa when you consider me tRirrafe of apflcalicns 
vans |hat tomes vnih ihe syston Ten mppaSytos P* tofiraRed storage on a rerovabie 
■ndge disk allows unnrralK] storage space with extra ID Meg cartridges avaiafiie & 55D.bC! 
§i With me awo m nesatoiiy m $ iwd c& aid rtnavahiirty or a m$ urtice 


ir Is the choice 4S-1QQG-74 


Qfl 


TWO 10 Meg Removable and DSfDD Floppy 

Desimtifl to te our seller and no aw dse makes anyflwig like rt. A irue stotE-at-Bie-art 
system wim virtually no-limit to slut&ge cppKiles in W Meg rffnjvaUe cartridges flaekup 
preaoms? Gel high speed backup tnm cartridge to cartedge, ten megabyte worm m 6 mmuks 1 
HINT Vit dun'I |« PIP." FU 0 UB ischrutogv today IS-TOO-TE $4595.00 


4 User Cartridge Disk System 

Fair users, and two ID megabyte rofneratte cartridgo disks may 5e just vrttad you want to 
autonwte your arm# pi email business, with M itvo software packages you'll ever need. A 
mUB-user vksho □! the system at left, these users tan be up to 100 toet away Hum each 
other Mns any temimi will wk with the user pvu. #S-tD0QHS0 I5B25 00 


THE BUSINESS PROFESSIONALS: HARD DISK MU 


SYSTEMS * 


2 User Hard Disk System 

kv&nty meg hard disk (2 platter} with a DS/DD 1 2 Meg Hoppy disk makes 
s a perfect system tor a smalf Business. Two user allows dual access to 
I system files with each station up to 100 teat apart? Includes above son- 
ins. Full one year parts and labor #S-lOOO-6l ., $5496,00 


40 Meg Hard Disk 4 User System 

A must ire a growing business' Two DS/OD floppys 2 4 Meg) lor data backup 
and copy with a 4 platter 40 Meg hard disk tour user capability id automate the 
whulE rrant dffce Ydu tan even designate a f& Meg platter to each user! Same 
warranty as all our products - (ccnfigurablo from 2 to 7 users} #S-1B00-&Q $7295 


7 User 85 Meg w/17 Meg Backup 

tow I's available, the auiumaJed business system to run evert lrtose large tom- 
paraesl 7 separate users tied Inlo one professional host system II &5 M&g isn't 
enough, v* can pul together as much as three hundred and ftwty megabytes! Full 
17 Ueg t&e backup insures arehwal storage ol valuable data#S-1000-98 $9595.00 


lirde 367 on inquiry card. 
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SMITH-CORONA 

Memory Coned 111 Messenger 

PRINTER & TYPEWRITER 



UNBELIEVABLE! 

$ 539.00 


CALL COLLECT: 214/826-6521 
FIGURE LOGIC 
BUSINESS EQUIPMENT, INC. 

b40a Gaston Ave. * Dallas, Texas 75214 


Circle 163 on inquiry card. 


"IBM PC Compatible 


Dc 




Low. direct prices * Fast, direct service 

*2532-450.$425 

2716-450. 320 

2732-450. 399 

4116. 155 

♦4164-150P. 520 

*4164-200... 505 

6116-P3. 499 

6116-LP-3. 499 

Add $295 shipping (q all orders 7.6% tor croft card orders 

OEM * Quantity discounts available * P.0.5 on 
approval * C O D. OK * Credit cards * Ft residents 
add 5% tax * All new, no surplus, no seconds 

(Prices sutprt lo change I 

4920 Cypress St.. Suite 100, 
Tampa, FL 33607 

In FL, and for info., call 813-875-0299 

FOR ORDERS ONLY, 800-237 8910 

8 AM-8 PM EST 


Circle 159 on inquiry card. 



age 6 s 

years worked 40 

retirement benefits 0 

The U.S. Department of Labor has a free 
booklet that will help you answer these 
questions and a lot more. Send for it today, 

Write: Pensions, Consumer Information 
Center, Pueblo, Colorado 81009 


U.S. Department of Labor 


Maxell Floppy Disks 

The Mini-Disks 
with maximum quality 





Dealer inquiries 
invited CO.D's 
accepted. Call 

FREE (800) 2354137 

PACIFIC EXCHANGES 

100 Foothill Blvd. San Luis 
San Luis Obispo. CA 93401 
In Cal call (BOO) 592 5935 or 
(805)543-1037 


Circle 278 on inquiry card. 


PROPORTIONAL 
SPACING 
on WordStar 


Now you can have the professional appearance 
of typeset text using WordStar's built in print 
capability,PS is easier to read and allows up to a 
third more text on a page without appearing 
cluttered. Using it is as easy as turning on bold 
or underline and is done right in your document, 
then printed by WordStar automat icaliy 
Easy to read instructions for printing in PS, setting 
two or moro juitified column* on a 
page, underlining spaces between words, and 
more. The techniques will work on all versions of 
WordStar, and will drive Diablo. Xerox, Oume, 
NEC, C itoh and other daisywheel printers No 
technical knowledge is needed. 

Pft on WordStar - SSO postpaid 

Please send me_Copies. Enclosed 

is my check (or Visa/MC# and exp. date) 
tor $_ t made out to: 

WRITING CONSULTANTS 

Suite 138 

11 Creek Bend Drive 
Fairport, New York 14450 
Call Toll Free 1 -000-227-3800 Etf. 7018 
Dealer inquires invited 


Circle 382 on inquiry card. 


$ 300.00 


8/16 Bit Fast Static Ram 



Lexicomp's SR-64K is the ideal low cost/ 
advanced technology memory board for SI0Q/ 
IEEE A96.D2.I systems integrators. 

Ftilircs: 

• 24 Bil Addressing ■ 10 MHz Speed 

•800G-FFFF Deselect able * Phantom. Pin 67 
Send for free brochure and price list. 

ILexiconipl 

67 Valley Road ROB 222-Lexington, MA 02173 
Telephone: (617) 862-308S 


Circle 220 on inquiry card. 



Circle 13 on inquiry card. 



BOSMased 

Single-Board Computer with 
Monitor/Debugger 


* Versatile - 4 28-pin byte^wide 
sockets; monitor will program 
EE PROMs. 

* Affordable - just $335 

* Perfect for System Development 
and Educational Applications 



Binary Technology 

P 0 BOK A-S# * HANOVER WK *3755 * 603 643-JSS1 


APPLE USERS 
FOURTEEN FUN & 
EDUCATIONAL PROGRAMS 

—ARTIFICIAL INTELLIGENCE 

TRAVELING SALESMAN PROBLEM 
KNIGHTS TOUR 
-UTILITIES 

LISTING FORMATTER 
RECOVER LOST PROGRAMS 
DEBUGGER 
-MICRO P 

A NEW PROGRAMMING LANGUAGE 
—VOICE SYNTHESIS 
RECORD YOUR VOICE 
MAKE YOUR APPLE TALK 

AND MORE! LISTABIE & UNPROTECTED) 

ONLY $2435! 

FREE SHIPPING 

ALPHA ENTERPRISES 
PQ BOX 522 
DENTON, TX 76201 


Cirde 17 on inquiry card. 



















































































UIHV JDR miCRODEVIGES? 

OUR CUSTOMERS SAY IT VERY WELL: 



JDR Microdevices 
1224 S, Bascom Ave. 
San Jose, CA 95128 


i want to thank you personalty for the help you gave 
in updating one of my orders. It was truly a service 
that you did not have to provide but nevertheless 
fulfilled. 


I have been buying merchandise from your organ¬ 
ization for years now and intend to be one of your 
major customers In the future. In a recent inquiry 
from Tl they asked who my majorsuppliers for MOS 
memories and LSI circuitry were and why. I placed 
the name of your organization down for both entries 
for several reasons. 


*Op 0 ? yo uthl? ,nt 'T 


(1 )' You run a totai service operation. , 

(2) ' You have the largest range of merchandise 

(3) * You have the lowest prices. {We compared 

you to 4 leading distributors.) 

(4) * You carry 100% quality components. 

(5) You have several delivery options, 

(8) You have delivery shipped within 2 weeks. 

{7)' You can ship with!n 3 days with Blue Label Air. 

(8) * You provide telephone orders. (Toll free num¬ 

ber is excellent.) 

(9) ' You Include an updated catalog in every order. 

(10) * You are the first to carry new technology LSI 

circuitry, (Before others.) 

(11) You sell not only 1C packages but periphery 
and accessories as well. 

(12) * You have regular SALES on merchandise. 




Mm 


'NOTE: Items marked with asterisk indicate features 
most favorable to my firm. 


" 17 r 9cot v 


We at Computer Research Technology are behind 
you 100%1 Keep up the excellent work! 


: e 


Sincerely, 


Sebastian Sullivan 
Supervising Engineer 
Computer Research Technology 


t ha *° 

Z so «*>ssJZ°«»o%Z Se 

Qoref onsc* 0 bun °h. 


* 


JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 


(408) 995-5430 • Telex 171-110 


c Capyrighl 1983 JDH Mic rod prices 
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STATIC RAMS 

(450ns) 

(450ftt) (cmoi) 

(450ns) 

(450r») (LP) 

(250ns) (LP) 

{450ns) 

(450nt) 

(450 ns) e 

{250ns) 5/ 

{450ns) (LP) 8/ 

{300ns) (LP) 8/ 

{200ns) (LP) 8/ 

(650 ns) (cmoi) 

(250ns) (cmoi) 

(55ns) 

(450ns) 

(300ns) 

(200 ns) 

(250ns) 

(200ns) 

(150 ns) 

(100 ns) 

(200ns) (cmoi) 

(150ns) (cmoi) 

(120ns) (cmoi) 

(200ns) (cmoi)(LP) 
(150ns) (cmos)(LP) 
(120ns) (cmos)(LP) 
(300ns) (Qatat) 

(150ns) (cmos) 

Qstsl - Q uni-Sialic 


EPROMS 


CRYSTALS^ 

32.768 khz 1,95 

1.0 mhi 3,95 

1.8432 3.95 

2,0 2.95 

2.097152 2.95 

24575 2.95 

3.2769 2.95 

3.579545 2,95 

4.0 2.95 

5.0 295 

5.0666 2.95 

5.185 2.95 

5,7143 2.95 

6.0 2.95 

6.144 2.95 

6.5536 2.95 

6.0 2.95 

10.0 2.95 

10.738635 2.95 

14.31818 2 95 

15.0 2.95 

16.0 2,95 

17,430 2.95 

19,0 2.95 

16.432 2,95 

20.0 2.95 

22.1184 2.95 

L32.0 2.95. 


CMOS 


2101 

5101 

2102 1 

2102L-4 

2T02L 2 

2111 

2112 

2114 

2114 25 

2114L-4 

2114L-3 

2114L-2 

TC5514 

TC5516 

2147 

TMS4044-4 


1702 255 x 5 (lus) 4.50 

2706 1024 x 6 ( 450ns) 3.95 

27S8 1024 x 0 (450ns) {Sv) 5,95 

2716 2046 x 6 (450 ns) {Sv) 3.95 

2716-1 2048 x 8 (350 ns) (5v) 5,95 

TM52516 2046 x 6 (450na)(Sx) 5.50 

TMS2718 2048 x 8 (450ns) 7.95 

TMS2532 4096 x 8 (450 ns) (Sv) 5,95 

2732 4096 x 8 (450ns) (Sv) 4.95 

2732-250 4096 x 6 (256ns) (Sv) 8.95 

2732-200 4096 x 8 (200ni) (5v) 11,95 

2732A-4 4096 x 8 (450ns) (Sv) (21vPQM) 6.95 

2732A 4096 x 8 (250ns) (5 v)(21vPGM) 9.95 

2732A-2 4096 x 8 (206ns) (5v) (21vPGM) 13.95 

2784 8192 x 8 (450ns) (5v) 6,95 

2764-250 8192 x 8 (250ns) (5v) 7.95 

2764-200 8193 x 6 (200ns) (Sv) 19.95 

TMS2564 1192 x 8 (450ns) (5v) 14,95 

I4CM66764 5192 x 8 (450ns) (Sv) (24 pin) 39.95 

MCM68766 8192 x 8 (350ns) (5v) (24 pViHpwr dn.| 42.95 

27129 1 5364 x 8 (300ns) (5v) 29.95 

^v - Single 5 Volt Supply 21vPGM = Program it 21 Volts, 


EPROM ERASERS 


Intensity 

{uW/Cm*> 

6,000 

8,000 

9,500 

9,600 

17,000 


DYNAMIC RAMS 

927 4096 x 1 (250ns) 

11 4096x 1 (300ns) 

80 4696 x 1 (300ns) 

)8 8192 ■ 1 (200ns) 

99 6192 x 1 (250ns) 

tOO 16364 x1 (300ns) i 

‘50 16364 x 1 (250ns) 

£00 16364 x 1 (200ns) £ 

ISO 16364 x 1 (156ns) fi 

120 1 6364 x 1 (120ns) £ 

16364 x 1 (150ns) (Sv) 

12 32766 1 1 (200ns) 

£00 55536 x 1 (200ns) (Sv) 

150 65536s 1 (150na) (Sv) 

t585 65536 x 1 (200n*) (Sv) 

164-15 65536 X 1 (160ns) (5v) 

5V = single 5 veil supply 


2,5 Mhz 
zao-cpu 
zoo-ctc 

Z66-DART t 

Z60-DMA 1 

Z80-PIO 

ZBO-SIO/O 1 

Z60-SIQ/1 1 

Z 60-510/2 1 

zeo-sio/9 i 

4,0 Mhz 

ZBOA'CPU 
Z90A-CTC 
ZBOA-DAHT 
Z80A-DMA 1 

Z80A-PIO 
Z BOA-SI 0/0 1 

Z80A-SIO/1 1 

ZBOA'SlO/2 1 

ZBOA-SIO/9 1 

6,0 Mhz 

ZBOB-CPU 
ZBOB-CTC 1 

zaoB-Pio i 

ZBOB-DART 1 

ZBOB-SIO/2 3 

ZILOG 

Z6132 3 


6BB45 

HD 465055 P 

6847 

MC1372 

68047 

6275 

7220 

CRT5027 
CRT 5037 
TMS9918A 
lDPB350 


r KEYBOARD^ 
CHIPS 

AY5-2376 11,95 

AY 5-3600 11.95 

.AY5-3600 PRO 11.95, 
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Circle 202 on inquiry card. 


64K DYNAMIC 
200 NS 


2KX8 STATIC 
200 NS 


Computer managed muentory 
- virtually no DacH orders! 
very competitive prices! 
Friendly statu 

Fast service - most orders 
shipped uilthln 24 hours! 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th„ 9-9 Sat. 10-3 

PLEASE USE VO US CUSTOMER NUMBER WHEN ORDERING 


i JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 


TERMS Minimum Order 510. For shipping and handling include 
$2.50 for UPS Ground and 53.56 lor UPS Air Orders over 1 ib. and 
foreign orders may require additional shipping charges — please 
conlacl our sales department for the amount. CA residents musl 
include 6 : Sales tax. Bay Area and LA residents Include 6’>%. Prices 
subject Id change wrthout no I ice, We are nol responsible for 
lypogrephical errors. We reserve Ihe right to limit quant! he a and lo 
substitute manufacturer All merchandise Subject lo prior sale 



UAflTS 


AY3-1014 

6.95 

AY5-1013 

3.95 

AY3-1015 

6.95 

PT1472 

9.95 

TR1602 

3.95 

2356 

9.95 

2651 

8.95 

IM6402 

7.95 

IM6403 

9.95 

INS8250 

10.95 

GENERATORS 

B IT-RATE 

MC14417 

11.95 

BR1941 

11,95 

4702 

12.95 

COM5D16 

16.95 

COMB116 

10.95 

MM53D7 

10.95 

FUNCTION 

MC4024 

3.95 

LM56S 

1.49 

Xft2206 

3.7$ 

M33 _ 



MISC. 


UPD7201 

29,95 

TM 599532 

29.95 

ULN20D3 

2.49 

3242 

7,95 

3341 

4.95 

MC3470 

4.95 

MC3480 

9.00 

11C90 

13,95 

95H90 

7.95 

2513-001 UP 

9,95 

^2513-002 LOW 

9.95, 


^CLOCI^^ 

CIRCUITS 

MM5314 

4.95 

M MS 369 

3 95 

MM5375 

4.95 

MM 58167 

12.95 

MM58174 

11,95 

IgMMg 

3.9^ 


r 6500 1 

1 MHZ 


6502 

4.95 

6504 

6,95 

6505 

B+95 

6507 

9,95 

6520 

4,35 

6522 

6.95 

6532 

9.9$ 

654$ 

22.50 

5551 

11.85 

2 MHZ 


6502A 

6.9S 

6522A 

9.95 

6532A 

11.95 

6545A 

27,95 

6551A 

11.95 

3 MHZ 


l 6502B 

9 9^ 


r disc 


CONTROLLERS 

1771 

16.95 

1791 

24.95 

1793 

26.95 

1795 

29.95 

1797 

49,9$ 

2791 

54.95 

2793 

$4,95 

2795 

59.95 

2797 

$9,95 

5843 

34.95 

6272 

39.9$ 

UPD765 

39,95 

MB867E 

29.95 

MS0877 

34,9$ 

1691 

17,95 

^2143 

18.9^ 





















2114 «... 8 /* 9 95 2114 


250 NS 


8/$1Q95 


74LS00 


4LS0O 

.24 

74LS173 

.59 

4LS01 

.25 

74LSI74 

.55 

4LS02 

.26 

74LS175 

.SI 

4LS03 

25 

74LS101 

2.15 

4LS04 

.24 

74LS169 

6,95 

4L&05 

.25 

74LS100 

.69 

41 SOB 

.29 

74LS191 

.09 

4LS09 

.29 

74LS192 

-79 

41S10 

.25 

74LS193 

79 

4LSH 

.35 

74LS194 

,69 

4LS12 

.35 

74LS19S 

.89 

41813 

.45 

74LS196 

,79 

4LS14 

.59 

74LS197 

.79 

41815 

.35 

74LS221 

,69 

4L620 

.25 

74LS240 

,95 

4L821 

.29 

74LS241 

.99 

4LS22 

.25 

74LS242 

.99 

4LS26 

*29 

74LS243 

,99 

4LS27 

.29 

74LS244 

1.29 

4LS28 

.36 

74LS245 

1.49 

4LS30 

.25 

74LS247 

.75 

4L632 

■29 

74LS246 

.99 

4LS33 

.55 

74LS249 

.99 

4LS37 

.35 

74LS251 

.59 

4LS36 

.35 

741S2S3 

.59 

4LS40 

.25 

74LS257 

.59 

4LS42 

.49 

74L8259 

.59 

4L947 

.75 

74LS2S9 

2*75 

4L846 

.75 

74LS260 

.59 

4LS49 

.76 

74LS266 

*55 

4L.S51 

.25 

74LS273 

1.49 

4LS54 

.29 

74LS276 

3.35 

4LSS6 

.29 

74L8279 

,48 

4LS63 

1.26 

74LS260 

1.96 

4L873 

.39 

74LS263 

.69 

4LS74 

.35 

74LS290 

.69 

kL675 

.39 

741829 3 

.69 

4L976 

.39 

74 L 5295 

.99 

4LS76 

49 

74L0296 

.69 

ILS83 

.60 

74LS299 

1.75 

IL&65 

.69 

74LS323 

3.50 

NL9*6 

.39 

74LS324 

1,75 

ILS90 

.55 

74LS352 

1.29 

ILS91 

.69 

74LS353 

1,29 

ILS02 

.55 

741S363 

1.36 

4LS93 

.56 

74L$364 

1.95 

I1S95 

.75 

74LS365 

.49 

X1S96 

.69 

74LS366 

.49 

4LS107 

-39 

74LS367 

.45 

0LS109 

.39 

74LS368 

,45 

■LSI12 

.39 

74LS373 

1.39 

NLS113 

,39 

74LS374 

1,39 

NL.S114 

.39 

741S375 

.95 

WLS122 

.46 

74LS377 

1.39 

ILS123 

.79 

74LS376 

1.16 

IL&124 

2,60 

741637ft 

1.35 

H LSI 25 

.49 

74LS385 

3.00 

BLS126 

.49 

74LS355 

,45 

RLS132 

*50 

74LS390 

1.19 

HLS133 

.69 

74L5393 

1.19 

RLS136 

.39 

74L&395 

1.19 

BLS137 

.99 

74LS399 

1.49 

HL8136 

.55 

74LS424 

2.85 

N LSI 39 

.55 

74L$447 

.95 

H LSI 45 

1,20 

74LS490 

1.95 

0L8147 

2.49 

74LS524 

3,99 

0LB1U 

1,35 

74LS640 

2.20 

BLS151 

.55 

74LS545 

2.20 

1L$163 

.55 

74L5666 

1.69 

ILL 8154 

1.90 

74 L 5569 

1.89 

Ills 155 

,69 

74L3670 

1.49 

b LSI 56 

.69 

74LS574 

14.95 

ILS107 

,65 

74L5602 

3.2Q 

IL6156 

.59 

74L$653 

3,20 

BLS10O 

,69 

74LS664 

3.20 

1LS1S1 

.65 

74L9B05 

3.20 

BL8162 

.69 

74LS666 

2.40 

1 LSI 63 

.65 

7419659 

3.20 

BLS194 

-69 

61LS95 

1.49 

ILS165 

.95 

B1L99G 

1,49 

BLS166 

1,95 

61LS97 

1.4ft 

BLS166 

1.75 

B1L998 

1,49 

1LSI69 

1.75 

25LS2521 

2.80 

015170 

1.49 

25L92569 

4.25 




74S00 



74900 

.32 

74S132 

1.24 

748225 

7,95 

74S02 

.35 

748133 

,45 

749240 

2.20 

74903 

.35 

748134 

.50 

740241 

2.20 

74S04 

.35 

748135 

.89 

748244 

2,20 

74905 

.35 

748136 

.85 

74S251 

,05 

74508 

.35 

74S139 

.85 

748253 

,95 

74509 

.40 

748140 

.55 

749257 

,95 

74910 

,35 

745151 

.95 

748256 

-95 

74S11 

.35 

748153 

.95 

749260 

.79 

74915 

,35 

748157 

.95 

748273 

2,45 

74S20 

.35 

748156 

.95 

748274 

19.95 

74922 

,35 

748161 

1.95 

748275 

19.95 

74530 

.35 

749162 

1.95 

748280 

1.95 

74S32 

.46 

748163 

1.95 

749287 

1.90 

74537 

.86 

748166 

3.95 

748288 

1.90 

74S3S 

.65 

748169 

3.95 

749289 

6.89 

74840 

,35 

748174 

.95 

748381 

6.95 

749 51 

.35 

749175 

,95 

749373 

2.45 

74864 

.46 

74S161 

3.95 

74S374 

2,45 

749 65 

.40 

749182 

2.95 

748381 

7.95 

74874 

,50 

749166 

1.95 

748387 

1.95 

74985 

1,99 

7481B9 

8.95 

748412 

2.08 

74866 

.50 

748194 

1.49 

748471 

4.95 

749112 

.50 

748195 

1.49 

748472 

4.95 

748113 

.50 

748196 

1,49 

748474 

4,95 

748114 

,55 

74S197 

1.49 

748462 

15.25 

74SU4 

2,75 

748201 

5.95 

749570 

2.95 





748571 

2.95 


VOLTAGE 
REGULATORS 


7400 


7805T 

.75 

7905? 

.65 

75M05C 

.35 

7008? 

.65 

7606T 

.75 

7012? 

.85 

7512T 

,75 

7915? 

.05 

7615T 

.75 

7024? 

.85 

7624? 

.75 

7005 K 

1,40 

7 BOSK 

1.36 

7912K 

1.49 

701 IK 

1.39 

7015K 

1,49 

7B1BK 

1,38 

7924K 

1.49 

7624 K 

1,39 

70LO5 

.79 

78L05 

.80 

79L12 

*70 

7BL12 

.69 

79L15 

.79 

76L15 

.80 

LM323K 

4,95 

78HQ5K 

76H12K 

9.95 

9,06 

UA76840 

1.95 


C, T = TQ-220 K = TO»3 

u = to-sa 


INTERFACE 


9728 

1*50 

6720 

1,50 

6795 

40 

6706 

.60 

6707 

.99 

0796 

89 

DM6131 

2.05 

DP6304 

2,29 

DS6833 

2.25 

D88835 

1.99 

D58636 

.99 

088837 

1.85 

lO 88636 

1.30J 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 


DATA ACQUISITION 

| ADC0400 15.55 DACOflflO 

ADC0804 3.49 DAC1020 

1 AD COSOS 4.49 DAC1922 

I AD COS 17 9.95 M C140816 

DACOSOO 4.95 MC140818 


1 

,76477 

3,95 

2.35 ■ 

76485 

5.95 

6.25 M 

76489 

0.95 

5,95 ■ 

AV 3-8910 

12.95 

1 95 ■ 

A V 3-6012 

12.95 


LMC3340 

1.49, 


FEDERAL EXPRESS 

a 

SERVICES 

AVAILABLE! 


7400 

*10 

74123 

.49 

7401 

.10 

74125 

.45 

7402 

.10 

74126 

*45 

7403 

.10 

74132 

.45 

7404 

*10 

74130 

*60 

7405 

.25 

74143 

4.95 

7406 

.20 

74145 

.60 

7407 

20 

74147 

1.75 

7408 

*24 

74146 

1,20 

7409 

*19 

74150 

1.35 

7410 

.19 

74151 

,55 

7411 

.25 

74153 

.55 

7413 

.35 

74154 

1.25 

7414 

.49 

74155 

.75 

7416 

.25 

74157 

.55 

7417 

*25 

74159 

1.65 

7420 

*19 

74100 

,85 

7421 

,35 

74161 

.69 

7425 

.29 

74103 

,69 

7427 

.29 

74104 

.85 

7430 

*19 

74105 

-65 

7432 

.29 

74100 

1.00 

7437 

.29 

74107 

2,95 

7436 

.29 

74170 

1.65 

7442 

.49 

74173 

,75 

7445 

.69 

74174 

.89 

7446 

.69 

74175 

.89 

7447 

,66 

74177 

.75 

7440 

.69 

74101 

2.25 

7451 

.23 

74164 

2.00 

7473 

,34 

74185 

2,00 

7474 

.33 

74191 

1.15 

7475 

.45 

74192 

,79 

7470 

.35 

74193 

.79 

7462 

.05 

74194 

.65 

7403 

.50 

74105 

.65 

7405 

.59 

74197 

,75 

7466 

.36 

74106 

1.35 

7480 

2.15 

74221 

1.35 

7400 

.35 

74246 

1.35 

7402 

.50 

74247 

1.25 

7493 

.35 

74259 

2.25 

7495 

.55 

74273 

1,95 

7497 

2.75 

74276 

1.25 

74100 

1.75 

74279 

.75 

74107 

,30 

74366 

.65 

74109 

,45 

74367 

.65 

74118 

1.55 

74366 

.65 

74121 

.29 

74393 

1.35 

J4122 

*45 




CONNECTORS 

HS232 Mala 

2*50 

RS232 Female 3,25 

RS232 Hood 

1.26 

*8-100 S? 

3,95j 


r EXAR 


XR 2206 

3,75 

XR 2207 

3.75 

XR 2208 

3.75 

XR 2211 

5.25 

lXR 2240 

5-25* 


LINEAR 


U134Q(v*e 7BOO) 
LM34B .99 
LM3SOK 
LM35DT 
LM358 


LM359 

LM376 

LM377 

LM376 


4.95 
460 

.69 

179 

3.75 

1.95 
2.50 


LM565 

LM566 

LM5S7 

N857Q 

NE571 

NE590 

NES92 

LM709 

LM71Q 


.99 

1.49 
.69 

3.95 

2.95 

2.50 
2.75 

.59 

.75 


LM155SH 

LM1600 

LM1612 

LM1830 

LM1B71 

LM1B72 

LM1877 

1M1669 

LM1895 


3.10 

2.37 

B.25 

3.50 

5.49 

5.49 

3.35 

1.95 

1.75 


CA 3023 

RCA 

2.75 CA 3082 

1.65 

CA 3030 

1.29 

CA 3083 

1.55 

CA 3046 

1.25 

CA 3086 

-60 

CA 3050 

2,90 

CA 3089 

2.99 

CA 3060 

2.90 

CA 3096 

3.49 

CA 3005 

1,75 

CA 3130 

1.30 

CA 3066 

1.10 

CA 3140 

1.1S 

CA 3081 

1.65 

CA 3146 

1.85 

CA 3160 

1.19 



INTERSIL 


ICL7106 

9.98 

ICL7107 

12.95 

1 CL7660 

2.96 

ICL9Q3U 

3.95 

ICM7207A 

5,59 

J CM 7206 

15.95, 


r 9000 


9316 

1*00 

9334 

2.50 

9368 

3.05 

9401 

9,95 

9601 

*75 

9602 

1,50 

| 96S02 

1.05, 


LM379 

4.50 

LM711 

.79 

L1LN2003 

2.49 





LM360 

.69 

LM723 

.49 

LM2S77 

2.05 


Tl 


LM3B0N-8 

1*10 

LM723H 

.55 

LM2878 

2.25 



LM301 

1.60 

LM733 

.98 

LM2900 

.35 

7L404 

4,20 

75365 

1.95 

LM362 

1,60 

LM741 

.35 

LM2901 

1.00 

TL496 

1.65 

75450 

.59 

LM363 

1,95 

LM 74 IN-14 

,35 

LM3900 

.59 

TL497 

3.25 

75451 

,39 

LM304 

1.95 

LM741H 

.40 

LM3905 

1.25 

75107 

1.40 

75452 

.39 

LM386 

09 

LM747 

.69 

LM3909 

.96 

75110 

1.95 

75453 

,39 

LM387 

1.40 

LM748 

59 

LM3911 

2.25 

75150 

1.95 

75454 

.39 

LM369 

1,35 

LM1Q14 

1.19 

LM3914 

3.95 

75154 

1*05 

75491 

.70 

LM390 

1.9S 

LM1303 

1.95 

LM3015 

3.95 

75168 

1*25 

75492 

,79 

LM392 

69 

LM1310 

1.49 

LM3916 

3.95 

75189 

125 

75493 

.00 


.55 LM393 

3.95 LM394H 

1.19 LA4399H 

1.40 NE531 

1.75 NE555 

3.95 NE556 

1.95 NE5S6 

6.95 NE561 

.99 NE564 

H - TO-5 CAN 


1.29 

4.60 

5.00 

2.95 

.34 

.65 

1.50 

34.95 

2.95 


MC1330 
MCI 349 
MCI 350 
MC1358 
MC1373 
LM14U 
LM145S 
LM148S 
LM1459 
LM149S 
T = TO-230 


1.09 
1.39 
1.19 
1.69 
6.95 
1.59 
.59 
.69 
.69 
.65 


A4C4024 
MC4044 
RC4136 
RC4151 
LM4250 
LM4500 
RC455B 
LM13Q6D 
LM13600 
L Ml 3700 
K - TO-3 


3.95 

4,50 

1.25 
3.95 
1.75 

3.25 
.69 

1.29 

1.49 

1.49 



Bl FET 


TL071 

.79 

TL0B4 

2.19 

TL072 

1*19 

LF347 

2*19 

TL074 

2.19 

LF3S1 

,60 

7L0A1 

.79 

LF353 

100 

7L082 

1*19 

LF355 

110 

TL063 

1.19 

LF357 

LF356 

140 

1.10 


MICRODEVICES AT MICROPRICES 


ALL MERCHANDISE 100°'o GUARANTEED 


C npyfrjh iOR M i <; to df*v i c « 


Circle 202 on Inquiry card. 


BYTE January 1964 553 













4116 8/*7 9s 


2716 


16K EPROMS 


$ 395 , 


RF mODULATOR 

(A9TEC UM1Q92) QUANTITIES LIMITED 

★ PRESET TO CHANNEL 3 NOW 

★ USE TO BUILD ONLY 

TV-COMPUTER INTERFACE $CB5 

★ +5 VOLT OPERATION w 

POWER SUPPLIES 

IDEAL FOR HOBBYIST, BENCHWORK & DO-IT-YOUR¬ 
SELFERS! 90-DAY WARRANTY! NEW A UNUSED! 
QUANTITIES LIMITED! 

ASTEC AA11190 

★ QUAD OUTPUT SWITCHING NOW 

DESIGN AS USED IN APPLE III ONLY 

★ +5 @ 4A; -5 @ .25A SKlIBfl 

★ +12 @ 2.5A; -12 @ .30A; 15.5"x4.5"x2“ V U« 

SiemA INSTRUMENTS 

Model 2PC2241 

★ DESIGNED FOR DEC EQUIPMENT 

★ FUSE PROTECTED * LINEAR DESIGN 

* AUXILIARY AC OUTLET 

* +5 @ 4A; -15V @ 1.5A; 12.25"x4”x4.75" 


CAPACITORS 

TANTALUM 


10V fSV 20V 25V 3SV 


NOW 

ONLY 

$1095 


OUR BIIVER BLEW IT 

I & BOUGHT TOO MANY OF THESE GEMSM 

4116 250NS .. . 8/7.95 


>YNAMIC RAM MM5298 8K x 1 


.95J 


.22 uf 






.40 

.27 






.40 

,33 






.40 

.47 




.35 


.50 

.68 






.45 

1.0 



.40 

.40 

45 

,45 

15 




.45 


.50 

1.6 






.75 

2.2 


.35 

,40 

,45 


.55 

2.7 


.40 

.45 



.90 

3.3 


,45 

.50 

.55 

.60 

.65 

3.9 


.45 





4.7 

,45 

.55 


.60 

.65 

.65 

6.8 



.70 


.75 


8.2 






1.00 

10 

,55 

.65 

,80 

,85 

.90 

1.00 

12 

,85 


85 

.90 



15 

,75 

.85 

,90 




16 



1.25 




22 


1.00 

1.35 




27 



2,25 




39 


1,50 





47 

1,35 






56 

1,75 






TOO 


3.25 





270 

3.75 









DISC 



I0pf 

50V 

.05 

470 

50V 

.05 

22 

50V 

.05 

560 

50V 

.05 

25 

50V 

.05 

680 

50V 

.05 

27 

50V 

.05 

920 

50V 

.05 

33 

50V 

.05 

OOluf 

50V 

.05 

47 

50V 

.05 

.0015 

50V 

.05 

56 

50V 

.05 

.0022 

50V 

.05 

66 

50V 

.05 

.005 

50V 

.05 

82 

50V 

.05 

.01 

50V 

.07 

100 

50V 

.05 

.02 

50V 

.07 

220 

50V 

.05 

.05 

50V 

.07 

330 

50V 

.05 

.1 

12V 

.10 




.1 

50V 

.12 


MONOLITHIC 



.1 uf-mono 

50V 

.16 

.47 uf-mono 50V 

-25 

.047uf-mono50V 

.15 

.OIuT-mono 50V 

.14 


ELECTROLYTIC 



RADIAL 



AXIAL 


.47uf 

50V 

♦14 

1u( 

50V 

.14 

1 

25V 

.14 

4.7 

16V 

.14 

2,2 

35V 

,15 

10 

16V 

.14 

4.7 

5DV 

.15 

10 

50V 

.16 

10 

50V 

.15 

22 

16V 

,14 

47 

35V 

♦16 

47 

50V 

.20 

100 

16V 

.16 

100 

15V 

.20 

220 

35V 

,20 

100 

35V 

,25 

470 

25V 

.30 

150 

2SV 

,25 

2200 

16V 

.60 

220 

25V 

,30 

COMPUTER 

380 

500 

16V 

16V 

.40 

,42 

GRADE 

1000 

16V 

.60 

26,000 uf 30V 

3.95 

1500 

16V 

,70 




5OQ0 

16V 

,05 


OPTO-ISOLATORS 


4N26 

1.00 

MCA-7 

4.25 

4N27 

1.10 

MCA-25S 

1,75 

4N28 

.69 

IL-1 

1.25 

4N33 

1.75 

1 LA-30 

1.25 

4N35 

1,25 

ILO-74 

2+75 

4N37 

1.25 

Ml ICS 

1.25 

MCT-2 

1,00 

TIL-111 

1,00 

lMCT-6 

1.50 

TIL-113 

1.7Sj 



DIODES 


1N751 

5 + 1 edtzener 

,25 

1N7S9 

12.0 voll xaner 

.25 

1N414B 

(1N914) .witching 

25/1.00 

1N40G4 

4G0PIV rectifier 

10/1,00 

KBP02 

20OPIV t.Samp bridge 

♦45 

KBP04 

400PIV l,5amp bridge 

.55 

VM4B 

Dip-Bridge 

.35 


NEW UN-USED 
MUFFIN FANS 

I 4.66" Squire 
| 3.135 w Squire 

HEAT SINKS 

I TO-3 alyl# 

| TO-220 style 

SWITCHES 

I SPOT mini-toggle 
I DPOT m Inl-loggla 
IS PST mlnl-puahbulton i 


14.95 I 
14.95 I 


miCRODEVICES 

AT 

MICROPRICES 


TRANSISTORS 


I2N916 
I MPS918 
I 2 N 2102 
I 2N2218 
I 2N2216A 
I 2 N 2219 
I 2N2219A 
I 2 N 2222 
I PN2222 
I MPS23G9 
I 2N2484 
I 2N2905 
I 2N2907 
I PN2907 
I 2N3055 
I 3055T 
I 2N3393 
1 2N3414 
2 N 35 63 
2N3565 
PN3565 
MPS3638 
MPS3640 
PN3843 
PN3644 
MPS3704 


r BYPASS CAPS 1 

.01 UF DISC 

100/6.00 

♦01 UF MONOLITHIC 

100/12-00 

♦1 UF DISC 

100/8.00 

♦1 UF MONOLITHIC 

L___ 

100/15.00^ 


.50 

MPS3706 

♦15 

.25 

2N3772 

1.65 

.75 

2N3903 

.25 

,50 

2N3904 

.10 

.50 

2N3906 

.10 

,50 

2N4122 

.25 

♦50 

2N4123 

.25 

♦25 

2N4249 

.25 

,10 

2N4304 

.75 

.25 

2 N 4401 

.25 

,25 

2N4402 

,25 

.50 

2N4403 

.25 

.25 

2N4857 

too 

,125 

PN4916 

.25 

.79 

2 N SOB 6 

.25 

.69 

PN5129 

♦25 

.30 

PN5139 

.25 

.25 

2N52D9 

.25 

.40 

2N6026 

.35 

.40 

2N6043 

1.75 

.25 

2N6045 

1.75 

♦25 

M PS-AOS 

.25 

.25 

M PS-AOS 

.25 

,25 

MP5-A55 

.25 

.25 

TfP29 

65 

♦15 

TIP31 

♦75 


TIP32 

♦79 


r LED LAMPS 

1-99 

100-up 

JUMBO RED 

♦10 

.09 

JUMBO GREEN 

♦ 18 

.15 

JUMBO YELLOW 

♦18 

.15 

MOUNTING HARDWARE 

♦ 10 

.09 


HP 5082-7760 

.43" 

CC 

MAN 72 

.3“ 

CA 

MAN 74 

♦3“ 

CC 

FMD-3S7 (359) 

.375“ 

CC 

FND-500 (503) 

♦5" 

CC 

FN0-507 (510) 

.5" 

CA 

TtL-311 4x7 

.270” 

HEX 1 


LED DISPLAYS 

1.29 I 
.99 I 
99 I 
1.25 I 
1.49 I 
1.49 I 

HEX W/LOG1C 9.95 I 


RESISTORS 

Vi WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 | 

100 PCS. SAME VALUE .02 

Li 000 PCS. SAME VALUE .015j 





rTc sockets! 

1-99 190 

6 pin ST 

.13 

.11 

14 pin ST 

♦15 

.12 

16 pin ST 

.17 

.13 

16 pin ST 

.20 

.18 

20 pin ST 

.29 

.27 

22 pin ST 

,30 

,27 

24 pin ST 

.30 

.27 

26 pin ST 

.40 

.32 

40 pin ST 

,49 

.39 

64 pin ST 

4,25 

call 

ST - SOLDERTAIL 

8 pin WW 

,59 

,49 

14 pin WW 

.69 

.52 

16 pin WW 

.69 

.58 

1ft pin WW 

.99 

.90 

20 pin WW 

1.09 

.98 

22 pin WW 

1.39 

1.28 

24 pin WW 

1.49 

1.35 

2ft pin WW 

1.69 

1.49 

40 ptn WW 

1.99 

1,80 

WW = WIREWRAP 

16 pin ZIF 

5,05 

call 

24 pin ZIF 

7.95 

call 

26 pin ZIF 

6.95 

call 

ZIF = TEXTOQL 

L (Zero insertion Force) 


r dip 


SWITCHES 

4 POSITION 

.65 

5 POSITION 

.90 

6 POSITION 

.90 

7 POSITION 

,95 

La POSITION 

♦95 1 




JDR Microdevices 

224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 


VISIT OUR RETAIL STORE 

HOURS: M-W-F. 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order SlO. For shipping and handling include 
12 50 tor UPS Ground and *3,50 for UPS Air Orders over 1 lb and 
Ipretgn orders may require additional shipping charges — please 
contact our sales department for the amount CA residents must 
include sales lax. Bay Area and LA residents Include 6't u -; Prices 
subject to change without notice. We are not responsible lor 
typographical errors. We reserve (he right lo limit quantities and to 
substitule menuiaciuTer. Alt merchandise subject to prior sale 


f Copyright 1963 JDR Microdevices 
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2732 


32K EPROM 


$Q95 


2764 


64K EPROM 


$695 


MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP-$14.95 

I Over 300 pages of manufacturers data | 
sheets on most commonly- used I C's. 
Includes: 

* TTL - 74/74LS and 74F 

* CMOS 

* Voltage Regulators 

* Memory - RAM. ROM. EPROM I 
| * CPU's - 6800, 6500, ZB0, 8080, 

8085,8086/8 

I + MPU support & Interface — 

6800. 6500, Z80, 8200, etc. 

BEST SELLING 
BOOKS 

J OSBORNE/MC GRAW-HILL 

■ Apple II User’s Guide 19.95 I 

I CRT ControHor's Handbook , *.9.95 | 

163000 Assembly Language 

1 Programming.. 1S.9 

ICBASIC User Guide.15.00 | 

SYBEX 

I Your First Computer ........... 8.95 I 

|The CP/M Handbook ..14.95 

|Tha PASCAL Handbook ..18,95 | 

| MI era proc essor I nterf ad ng 

Techniques..17.95J 

TRANSFORMERS 

FRAME STYLE 


12.6 VAC 

2amp 

4.55 

12.6VAC CT 

2a mp 

5.95 

12.6VAC CT 

4arnp 

7.95 

12.6VAC CT 

Samp 

10.95 

25.2VAC CT 

2amp 

7.95 

PLUG CASE STYLE 

12VAC 

250m a 

3,95 

12V AC 

500m 8 

4,95 

12V AC 

lamp 

5.95 

12 VAC 

2amp 

6.95 

DC ADAPATER 



DISK DRIVES 

TANDON 
I TM100-1 5 W' (FOR IBM) SS/DD 229.00 
| TM100-2 5% r (FOR IBM) DS/DD 259.00 
SHUGART 
I SA 400L Stt” (40 TRACK) SS/DO 199.95 
SA400 (35 TRACK) SS/DD 189.95 

PERTEC 

FD-200 5W” SS/DD 179.95 

FD-250 6%" ds/od 199.95 

MPI 

MP-52 514" (FOR IBM) DS/DD P 249.00 

NOTE: Please Include sufficient amount 
lor ahlpplng on above itenu. 


FD 100-8 

SHUGART 801 EOUIV. 
SS/DD - 10/S175 EA. 


SALE 

FD 200-8 

SHUGART 651 EOUIV. 
DS/OD - 10/S220 EA. 


$18900 $23900 


[EDGE-CARD] 

CONNECTORS 

S-100 ST 

3.95 

S WO WW 

4,95 

72 pin ST 

6.95 

72 pin WW 

7.95 

SO pin ST 

4.95 

44 pin ST 

2.95 

pin WW 

4 9%J 


WM 


CABINETS FOR 
CABINET #1 *29.95 

| * DIMENSIONS 8% x 5'*e x 3W 
* COLOR MATCHES APPLE 
|* FITS STANDARD 5%" DRIVES, 
INCL SHUGART 
I* INCLUDES MOUNTING 
HARDWARE AND FEET 


| NOTE: Please Include sufficient amount for 
shipping on above Items. 


5V«" DISK DRIVES 
CABINET #2 *79.00 

* COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

+ DIMENSIONS: 11Vix5%x3W' I 

* +5V@1 AMP, +12V @ 1.5 AMP I 

* FITS STANDARD 5W" DRIVES | 
+ PLEASE SPECIFY 

GRAY OR TAN 


6,9.12 VDC selectable with universal I 
adapter 8.951 

■NOTE: Please Include sufficient amount tor | 
Ishlpplng on abose hems. 


VISIT DURING 
OUR ENPANUED 
RETAIL STORE HUURS 
SATURDAY 10 to 3 


CENTRONICS 

I IDCEN36 Ribbon Cable 36 Pin Mala B.M 
I I DC Es4W/F Ribbon Cable 36 Pin Female 0.95 
L Solder Cup M Pin Mala 7.91 


DIP CONNECTORS 


DESCRIPTION 

HIGH RELIABILITY 
TOOLED ST 1C 
SOCKETS 

COMPONENT 
CARRIERS 
(DIP HEADERS) 

RIBBON 

CABLE 

DIP PLUGS (IDC) 

ORDER BY 

AUGATm-ST 

iCCxx 

IDPxx 

CONTACTS 8 

M 

.65 


14 

m 

.75 

1.45 

16 

99 

85 

1,65 

18 

1,69 

1 00 


20 

1 69 

1,25 


22 

1,89 

1.25 


24 

1.99 

1,35 

2.50 

20 

2.49 

1-50 


40 

2.99 

2.10 

4,15 


For order instructions see "IOC Connectors" below. 


RIBBON CABLE 



SINGLE 

COLOR 

COLOR CODED 

1 CONTACTS 

V 

1CT 

V 

10' 

10 

.50 

4,40 

.83 

7,30 

16 

,55 

480 

1.00 

8.80 

20 

.65 

5.70 

1.25 

11.00 

25 

,75 

6,60 

1.32 

11.60 

26 

.75 

6.60 

1.32 

11.60 

34 

98 

8.60 

1,65 

14.50 

40 

132 

11.60 

1.92 

16,80 

1 50 

1.38 

12.10 

2.50 

22.00 


D-SUBMINIATURE 


DESCRIPTION 

SOLDER CUP 

RIGHT ANGLE 
PC SOLDER 

IDC 

RIBBON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

BLACK 

GREY 

ORDER BY 

DBxxP 

DSxxS 

DBxxPR 

DBxxSfi 

i DBxxP 

IDBxxS 

HOOD-B 

HOOD 

CONTACTS 9 

2.08 

2.66 

1.65 

2 IB 

3.37 1 

3.69 

— 

1.60 

15 

2.69 

3.63 

2.20 

3.03 

4.70 

5.13 

— 

1,60 

25 

2,30 

3.25 

3.00 

4.42 

6.23 

6,84 

1,25 

1.25 

37 

4.80 

7.11 

4.83 

6,19 

9,22 

10,00 

— 

2.95 

50 

6.06 

9.24 

— 

— 

— 

— 

— 

3.50 


For order Instructions see “ I DC Connectors” below, 

MOUNTING HARDWARE 1.00 


IDC CONNECTORS 


DESCRIPTION 

SOLDER HEADER 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RIGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 
EDGE CARD 

ORDER BY 

IDHxxS 

rDHxxSR 

IDHxxW 

IDHxxWR 

IDSxx 

IDMxx 

IDExx 

CONTACTS TO 

.82 

.85 

1.86 

2,05 

1.15 

_ 

2.25 

20 

1.29 

1.35 

2,98 

3,26 

1.86 

5,50 

2,36 

26 

1,68 

1.76 

3,84 

4.22 

2.43 

6.25 

2,65 

34 

2.20 

2,31 

4.50 

4.45 

3.15 

7.00 

3.25 

40 

2.58 

2.72 

5,26 

4,80 

3.73 

7,50 

3.80 

50 

3.24 

339 

6.63 

7.30 

4.65 

8.50 

4,74 


I ORDERING INSTRUCTIONS: Insert the number of contacts In the position marked H xx" of the 'order by" part number listed. Example: A10 pin right angle solder style 
I header would be IDH10SR. 
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FOR APPLE COMPUTER USERS 


JDR Microdevices 




OTHER ACCESSORIES FOR APPLE II 

ITHUNDERCLOCK.$129.95 

* Real-Time Clock Calendar + Software Included 
* Mountain Software Compatible 

* BSR Control Options Available 

iKRAFT JOYSTICK..$39.95j 


MANIA 




MR SVSTCMS 

|FD-35 DISK DRIVE.$229.951 

* Shugart Mechanism —- Made in U.S.A. 

* Direct Replacement for Apple Disk 11*1 Year Warranty 

| CONTROLLER CARD .$69.951 

* One Year Warranty 

^PPL^OMPATIBL^OWERSUPn? 


GET SLIM IN 1984! 

SK DRIVE 

$23995 

APPLE 11+ 

$4495 

NCE SALE! 

$49951 


* Use To Power Apple-Type Systems 

* +5V @ 5A +12V @ 3A 
-5V@.5A -12V@.5A 

* Instructions Included 


$7905 


JDR HALF-HEIGHT DISK DRIVE 

* 35 Track w/Apple Controller 

* 40 Track Controller and DOS 
Available (Call for Price) 

JDR 16K RAM CARD FOR APPLE 11+ 

* 2 YEAR WARRANTY 

Kit with Instructions .. _$40.95 1 

Bare PC Card .. $14.95 

JDR COOLING FAN CLEARANCE SALE! | 

* With Surge Protection 

* Quantities Are Limited! 


VfSA 


ZPERISOFT 

PRINTERLINK 


FEDERAL EXPRESS 
SERVICES 
AVAILABLE 


$5900 


W-. 

-1 t 

ir 


* Low Cost Centronics 
Parallel Interface with 
Cable and Manual 

MESSENGER 

* Serial Interface 
Connects Virtually 

Any Serial Device SQOOfl 

* Includes Cable 

TIMELINK 

* Heal-Time Clock 

Calendar with Alarm $0410(1 
Feature 

L ALL WITH ONE YEAR WARRANTY I 


MONITORS 


IVIEWMAX-80NOW ONLY ‘159* 

* 80 Column Card for Apple 11+ 

* Video Soft Switch 

* Inverse Video ★ 2 Year Warranty 

I VIEWMAX-80e.NEW *129“ 

* 80 Column Card for Apple lie 

* 64K RAM Expandable to 128K 

64K RAM Upgrade $47.60 

GRAPHMAX.*129“ 

* Hi Resolution Graphics 

* Printer Card 

+ Centronics Parallel Interface 

Graphmax with Color 
& Zoom Options.$149.95 


MONOCHROME 

BMC BM 12AUW GREEN 12" NEW. *89.95 

BMC BM 12AUY 18 MHZ AMBER ..... . *139.95 

NEC JB12Q1M - 20 MHZ GREEN.. . *169.00 

ZENITH ZVM-121 -15 MHZ GREEN. *99.00 | 

COLOR 

BMC BM-AU9191U COMPOSITE 13" . . .. . *279.00 

AMDEK COLOR I - COMPOSITE.. *335.00 I 

NO C.O.O. ORDERS PLEASE 


NASHUA DISKETTES 

S'/-" WITH HUB RING 

MD1 SOFT SECTOR, S3/5D ....... 19,95 

MOIOSOFT SECTOR. SS/DD.26.25 

MD2D SOFT SECTOR. DS/DD 30.75 

MD2F SOFT SECTOR, 

DS/QUAD DENSITY.45.00 

MD1 TO 10 SECTOR HARO. SS/SD_19,95 

MD21GD 10 SECTOR HARD, DS/DD 30.75 
8" WITHOUT HUB RING 

FD1 SOFT SECTOR, SS/SP __24.75 

FD1D SOFT SECTOR, SS/DD.30.00 

FD2D SOFT SECTOR, DS/DD_36.75 


JDR Microdevices 

1224 S. Bascom Ave. * San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 


Copyright 1983 JDR Ml erode vices 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th.. 9-9 Sal. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS; Minimum order $10 For shipping and handling Include 
12,50 for UPS Ground and $3 50 for UPS Air Orders over 1 1b. and 
foreign orders may require additional shipping charges — please 
contact our sales department for the amount. CA residents must 
include 6% safes tax. Bay Area and LA residents Include 6V/n Prices 
subject to change without notice We are not responsible tor 
typographical errors We reserve the right to limit quantities and It 
Su ball lute manufacturer All merchandise subject to prior sale. 


556 BYTE January 1964 


Circle 204 on Inquiry card. 
























































Unclassified Ads 


WANTED: Information, documentation, and peripherals for 
Altair 8800b manufactured by MfTS to be used in a vocattonaf- 
electronlcs class. K. Luhrs. Education Department California 
fcehabifitatfon Center. POP 184 F, Norco, CA 9T760 
WANTED: Hospital wishes to purchase or welcomes dona¬ 
tion of one or more Tektronix 4051 computers. Dr. Peter HultoK 
Lynchburg General Hospital. Lynchburg, VA 24506. 
WANTED: If you need answers to any questions concerning 
CFYM. Pascal. C language, programming techniques, computer 
and software selection criteria, or related topics, ask me. I win 
locate the answers to your questions. Send SASE. Bhavasyac RD 1. 
Box 33T MoundsvFlfe, WV 2604F 

WANTED: Unitarian-UniversalrsTchuiches need used comput¬ 
ing equipment, or unused manufacturer's over-runs or out-dated 
units. Have immediate requirements for DEC-compatiPle LO 
Printer, two Atari-compatible disk drives, and two Atari-compatible 
printers, AJf tax-peducobfe. Also, wilting to exchange information 
and equipment. Unitarian Universaiist Computer interchange, da 
D P Lantz, 3373 Howell Dr, Newark, OH 43055* [614) 344-6600. 
FOR TRADE: f am interested in exchanging software with 
Commodore 64 users. Send a fori list of aifyou/ software, plus a 
SA5E for my list. fCCC, Kim Moser, f 27 East 15th St.. New York. 
NY 10003. 

WANTED: We would like to exchange ideas, suggestions, 
and information regarding software and hardware with other 
Epson OX-10 owners from anywhere and everywhere, Bruce 
and Lynn Holloway, 8 Trl Crty fid. Apt. 10. Dover, NH 03920. 
WANTED: Information on licensing, copyrighting, or 
protecting software to insure the buyer agrees not to change 
the software. V,LH„ 914 North Court Rockford. IL 61103. 
WANTED: People with knowledge of sequen tial text files of 
Apple If Plus and TRS-80 Models If and 111 Possible formation of 
a computer club [I have an Apple II Plus G4K and access to 
TfiS-80s|. Also, Information on procedures for on and off of 
Reset and CTRL-C keys: knowledge and/or advice for selling 
software and/or forming a software company- Applesoft 3.3 
flASC Compilers and offers too. Will trade Apple game pro- 
grams and utilities. George R Lewytky, 7 Durst Dr., Militown, 
NJ 08850. 

WANTED: Last updated version of Heath tape O.S. and use 
of Phi-Decks with Heath cassette board. CT. Huth. 146 Schgn- 
hardt Si.. Tiffin, OH 44083. 

WANTED; information and/or correspondence with users of 
Timex/Sinclair computers about clubs, programs, books, 
modems, software, and hardware. J will also trade cassette pro¬ 
grams. Greg C Backman, Naval Base Seattle. 7500 Sand Point 
Way NE. Seattle. WA 98115. 

FOR SALE; Apple Jl 48K Applesoft rn ROM with Applesoft 
and reference manuals; 2 l A years old; $990. Disk U with the 
DOS 3.3 manual: $295. Disk II cqnEnglrer card: $60. All in good 
condition; $ 1200, AINJ.S. funds, I will pay shipping. Louis Roy, 
2590 4th Ave.. St-Georges Quest. Cte fleauce, Quebec G5Y 
3SB. Canada, 

FOR SALE; HP-4FC system: HP-41C, asking $167/was 
$250; Quad RAM. $63/$95; Two each RAM. $20/$60; PRC 
ROM with manuals, 5200/595; circuit-analysis ROM. $20/$30; 
card reader. $143/5215; bar-code reader. 583/5125; 
homebrew I/O breakout, $ fG/530; three 3-inch binders of soft¬ 
ware and information. 580/5120. Everything above: asking 
$500/was 51020, shipping included. Jan Sleinman, 4622 
North 3rd Sc, Arlington. VA 22203, [703] 524-7560. 

TO TRADE: I would like to swap Apple Jl programs; games, 
utilities, and business, Send me a list of your programs and 1 win 
send you mine. Also looking for people interested in corre¬ 
sponding. Matthias Pohl, Heidelbergerstr 33,6901 Mauer. West 
Germany. 

WANTED: High school student and future hacker wourd ap¬ 
preciate any kind of electronic junk or broken equipment you 
could send. I will pay shipment. Ricardo Correa K, r Met- 
sakorventie 6.A.4, 08500 Lohja as., Finland. 

FOR TRADE: J would like to swap IBM PC software Need 
graphics* games, utilities financial, education, and home pro 
grams, Have many French programs, send ss disk ror one or 
mine D. Coulombs, Box 1283 NotreQame, Levis. Quebec 
G6W 6AS. Canada. 

WANTED; Reset key cover for Apple If keyboard to prevent 
Reset accidents when reaching for the Return key, or name of a 
supplier. Paul Connolly. 389 Gourtfand Ave., Stamford, CT 
06906, [2031 327-3318. 

FOR SALE; Shugart SAW SI25. BASF 6106 SSDD. $160. 5-100 
8X static RAM board: $35. M6800 SJOO board. $50. Datamedia 
152IA video terminal' $300 [51100 new} Ail currently in use. like 
new. with full documentation. UPS prepaid Inqurre about back 
issues of BYTE. Robert 8oyd, Ufoodlawn Ave. Box. 1044, Kenne- 
bunkport, ME 04046 

FOR SALE: HP 60BD Signal Generator 10-420 MHz spare 
tubes, works; $325. Dual Siemens FDD-100-5 5 W-inch drives with 
power supply ancf signal cable' 5400. New TF59 calculator, handly 
used.; $125. K, W. Humbafo, Cape Usburne AFS AX, APO 
Seattle. WA 98716, (907J 725-1237 

WANTED; Computer pen pals who want to connect with 
others via a modem, send your name, address, phone number, 
time you're available, and interests (programming or games, etc.} 
to Computer Pals, da Steve Smith, FOB 27533, Atlanta, GA 
30327 


FOR SALE; TRS-80 Model J. Level If with 16 K and lowercase 
hardware installed: $250. Also, Radio Shack Line Punter II with 
interface cable for TR5-80: $300. Keith Wisharr. fit. 2 Box 13. 
Mapleton, MN 56065. [507) 524-3 923. 

FOR SALE: Radio Shack Quick Printer Jl with manual and 
cables for connection to Model \ CPU and expansion interface 
Perfect condition: $100. Michael Friedman, 495 East IS St., 
Brooklyn, NY 11226. |2!2] 282-4029. 

WANTED: Hrgh school student with an interest in computers 
is looking for donations of equipment or manuals rn any condi¬ 
tion Will by to cover shipping costs. Scott Fahey, 7 Boundary 
Circle. Brockton, MA 02402, (617) 588-4444 
WANTED: For Texas Instruments II 99/4A: peripherals expan¬ 
sion system, modem, drrves, RS-232C interface card. F-code carer. 
Or any other Tl hardware or software. Wbyne M DeMelfo 26 
Norweri St.. South Dartmouth, MA 02748. (6I7J 994-7885 
WANTED: Target game for SQL computer wanted, including 
any information or source code (300 bps tape}. Need informa¬ 
tion on tape format. Also. Tarbell cassette interface for $25 or less. 
Michael Dunn, 45 Livingston Rd #501. Wbst Hill, Ontario M1E 
IKS. Canada. ,[416j 266-1635 

FOR SALE: Radio Shack Line Printer if (same as Centronics 
1730-fji with parallel interface for 3Yi -inch fixed-pinfeed Or up to 
8 Vi -inch cut-sheet or roll paper; excellent condition, with dust 
cover one nbbon, and manual. Wrlr include cable for TRS-80 
Model in aodfor a homemade interface for direct connection to 
TRS-80 Model I keyboard, if desired, Shipped prepaid in US on 
receipt of certified check- 5350, afters considered. David Shinn, 
28 W^gon* Brtoge Run. Moorestown. NJ 08057 
FOR SALE: Public domain software for ViC-20 and CBM-64 
Many useful games, utilities, and more includes complete 
documentation. Program-Pac with 10 CBM-64 programs: 55. Ten 
programs on tape for VIC-20: $5. Add $1 for shipping. Prepaid; 
check or money order. Also, inquire about user group forming 
J Jesrani, 1052 Southeast 54ih Ave., Ocala, FL 32671. 

FOR SALE: Apple 11 Plus 48K without disk or monitor. Two 
years ofd, in perfect condition. Includes serial interface and fO 
games on cassette: $900. Mike Underwood, 111 22 Fairhaven Q. 
Apt E. Fairfax, VA 22030, (?Q3j 352-0180. 

FOR SALE: Two OS/ C38 four-user systems. Both feature 20GK 
static RAM. duai 8-inch floppy disks, and 80M Winchester disk. 
One system features one Cenuono primer porr and three R5-232 
ports. The other features one Centronics printer port and one 
RS-232 port includes manuals, timeshare software, some customs 
software, and assorted goodies: $ 13,000 each or prices negotiable 
Rapid Die & Molding, BOO East Amelia, Gsswfie, Wi 53806, (608J 
725-5114 [ask for Barry] 

FOR SALE; TRS-80 Model I 48k two Peroom drives, lowercase 
convetslon. Jfercam doubre-densrty board. RS-232, cassette. Quick 
Printer ll, and all dust covets All cables and many programs in¬ 
cluded. $1700; i'll ship. Rick Thompson, 1212 El Camino fieale, 
Socorro. NM 8780!. 

FOR SALE: Ithaca Jn&ersystems DFS-l computer includes main¬ 
frame. front panel. Series ll processor board. MO board with two 
parallel and two serial ports, vectored interrupts, FDC-2 DMA disk 
controller. 64K ofB-/l6-bit memory. Also, a Heath H-39 terminaf, 
and B-inch double-density disk with power supply and cabinet 
Software includes Pascal-2. CP/M, relocatable macro assembler, 
and m-bug. New $5200, sell 52500. Keith Pattison. 9629 
Bradhugb Ct. Sacramento. CA 95827. [9T6[ 361-3648. 

FOR SALE: Commodore 64: 5275 Gemini printer with inter¬ 
face for Commodore $450 Dennis HaUingsiad. [608] 269-2392. 
FOR SALE: BYTE VpJ. l no. 12 and all issues of Vbl. 2, 3. 4. 
5, 6, and VdI 7, No. 9; {inclusive, 68 consecutive issues] Best 
offer for ail, W J Holland. 2675 Gulf of Mexico, Longboat Key 
FL 33548 

FOR SALE: 12-tnch RGB color monitor, Taxan RGB I; like new. 
onry used several hours. Compatible with Apple 11, Appfe Hi, IBM 
and others- 5295 or best offer David Ktotzbach, 25 Columbia 
Crrole, Plymouth, MA 02360, [617J 747-0430 
WANTED: Collections of software, progra ms, books, manuals, 
or magazines to buy pertaining to Atari 400/800. Stephanie Ring. 
Star Route Bax 132, Staples, MN 56479, (218J 587-2838 
FOR SALE: Hewlett-Packard HP-41C calculator, card reader, 
quad RAM: $225. Alsa bar-code wand, timer module, extended 
function, extended memory modules, AME part extender, and 
HHC 16k FPfiQM box. Also, wanted: Commodore 2031 single 
disk drive in good condition John E Barnes. 13 Alcott Dr. Wilm¬ 
ington, DE 19808, [302) 453-3622 days. 994-7831 evenings. 


FOR SALE: Powertext Ward Processing System by Beaman 
Forcer Inc., Apple 111, version 1.6 f, brand new SI00 or best offer 
H. fi Ftores, 113 Fairmont Ave., Worcester. MA 01604, (617] 
756-2980 

FOR SALE: Okidata 84A printer with 200 cpS. near letter- 
quality, high-resolution [144 by 144 dots per inch] graphics, 
downloadable character set. full software Control- Also, free 
PROMs from manufacturer for future enhancements, parallel in¬ 
terface. friction/tractor feed, perfect condition- 5700. 2K serial 
board: 575. Or both: $ 750 Make an offer. D. 8. PhuOC. Box 4403. 
Hayward, CA 94540, [408) 9703832. 

FOR SALE; BYTE, all Issues from 1976 thru 1979. Make offer. 
G. March. 2110 Country Club Pkwy 58. Cedar Rapids. fA 52403, 
[319] 364-0092 

FOR SALE: Novation 212 auto-cat modem Brand new con¬ 
dition. asking $500. Arnold Stevie, 655 Unton Blvd., Tcrtowa, NJ 
075 If, [201] 256-2300. 

WANTED: College student would appreciate a donated com¬ 
puter for experiments. Vatche Terzian, 2421 Foothill Blvd. #22ft 
La Vferee. CA 91750. 

WANTED; 5QL-2G systems manual, sections I Jr and IX and Sotos 
operating system manual I wrlf pay for duplication and postage, 
Jeff Henkels. T 312 Birch. Ames. fA SOOI3. (515] 294-7298. 
WANTED: I have a BA3C-E compiler and interpreter; r need 
a users manual or other documentation for BA5IC-E language, 
Will buy rent or borrow. Wm. F. Fowler. 40T4 Hiltwood Court, 
Seltsvide. MD 20705 

FOR SALE: New Xerox 820 CPU module with printer port, 
communications port and disk interface. ADDS Regent 40 tet- 
minai with printer port and manuals. Diablo 1650 3-8-cps daisy¬ 
wheel letter-quality printer with manual, R5-232C serial interface, 
and T200 bps Debbie Pulllnger, 208-D Stephen Ave., Mary Esther, 
FL 32569, [904] 581-3339 after 5 pm, CT. 

FOR SALE; NEC 8001A computer, new condition: $375. Bob 
Quint, 4378 Gina St„ Fremont. CA 94536. [415] 657-7385 
WANTED; Used, serviceable. Xerox 88 character, metallzed 
[9R21100 series) printwheels with osrer twenty type styles, Which 
type styles do you have? Bob Greenawato 9239 De Adatena Si„ 
Rosemead. CA 9f770. |2I3] 572-0419 evenings. 

FOR SALE: HrTE, first 16 issues, good condition, best offer. Edw, 
L, Hayden. 16 Decatur Ave.. Annapolis. MD 21403, [301] 
267-6098. 

WANTED; Apple If user interested in parameters needed to 
back up protected software using current copy programs such 
as Locksmith, Nibbles Away, etc. J am eomptlrng a master (1st of 
parameters. Those who contribute may receive a copy. Philip 
McDermott 1500 Aubudon Parkway, Louisville. KY 402T3, (502] 
635 7867. 

WANTED: Hewlett-Packard HF-TL digital cassette drive. HP-1L 
interface module, and HP-IL printer/plotter (HP 821 2A) all for 
HP-4IO/. Must be m good condition, reasonably priced. M. C. 
Akfsoglu, 120 Canterbury Lane. McMunay FA 15317, (412] 
237-2690 

FOR SALE: Software (in English and Spanish) for engineering, 
statistical analysis, process-cmtroi applications, as well as games 
and useful word processors for the VIC-20 (4K RAM. 22 column]. 
Jose G. V. Humerez, casilfa 525, Sucre, Bolivia, South America. 
WANTED: To trade Visrealc and PFS Fife & Report programs 
for Apple III and to swap for same for use on Appfe If Pfus. Also. 
Other programs to swab Let's trade lists. G. M toelfisch, 106 fieno 
Dr., Louisville, OH 44641 

FOR SALE: Heath H-8 computer, 32K RAM. serial/cassette in¬ 
terface boatd, extender board. Heath H-9 video; termlnaL Soft¬ 
ware; BUCH8. TED-8, HA5L-8. Extended Benton Harbor BASIC. 
AN schematics, assembly and operation manuals. Also; EC-1100 
BASIC programming course and EC-3108 Assembly unugage 
course Radio Shack CTR-41 cassette player. REmark magazine, 
all issues. Bill Ward, 3621 Lowden, Kalamazoo, Ml 49006. (616] 
345-2844. 

FOR SALE: Several programs and games for Victor 9CCO avail¬ 
able in MSrDOS dftASE II, V^fdstaJfMallmejge/Spelllng, Muttpfen, 
Report Manager [Victorcak:], Programmers Tool Kit Graphics Tool 
Kit, BASIC Compiler. Pascal, and FORTRAN: 5100 to $200. Bruce 
Glenn, Image Equipment, 90 Park Ave., New Ybnk. NY 10016, 
[212[ 697-8606. 

FOR SALE; Two disk drives. Tandem TMiOO-i. 5lA-inch (for 
IBM], SS/DD drive, no power supply or case. $170 each. Jim 
tfovewelf. 1490 East Juana, San Leandro, CA 94577, (415) 
351-6207. 


UNCLASSIFIED POLICY; Readers who have computer equipment to buy, set], or 
trFide or who are requesting or giving advice may send a notice to BYTE for inclusion 
rn the Unclassified Ads section. To be considered for publication, an advertisement must 
be noneommerciai (individuals or bona fide computer clubs onlyf, typed double-spaced 
on plain white paper, contain 75 words or fewer, and incfLide complete name and 
address. This service is free of charge: notices are printed once oniy as space permits. 
Your confirmation of placement is appearance in an issue of BYTE as we engage in no 
correspondence. Please allow at least three months for your ad to appear Send your 
notices to Unclassified Ads, BYTE/MtGraw-HiN, POB 3 72. Hancock, IMH 03449 
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Unclassified Ads 


FOR SALE: An unused Apple 11 Language Cart: 5130 or best 
offer. K Sung. OT1 PnneGrc«, Vpsllanti. Ml 48)97, |3I3] 483-7993. 
WANTED: Professional software for the dimensioning of heat- 
prate exchangers when given the desired temperature sanitary 
warm water can supply the needed temperature of the primary 
circuit, the dimensions and number of the plates, and the ther¬ 
mic coefficient of the exchanger, Also, software for chemrcai 
balance needed for rdeal swimming poof-water conditions. M, 
Riccieio, Lloyd & Limaio SA r Rue Dufour 34. CH-250G Brenne 3, 
Switzerland; tel: |Q32j 42 43 66; Telex: 349 475. 

WANTED: Apple software to trade Send a list and SASE of 
your games or utilities software and I will send you mine. Rarph 
Boswell. 8 George Washington Dr. Titusville. NJ 00560. 
FOR SALE: Wintek System. 32K RAM. refresh card, two serial 
and two parallel ports. Monitor in ROM, cassette interface at 300 
to 2400 bps. SASIC in ROM. SK open ROM slots. 8-slot mother¬ 
board. power supply WinteJt terminal. Setchell Carison monitor, 
modem, T5C cassette BASIC [extended). TSC Relocator. Wforek 
EdircinAssembter and more: s 1350 February B0 fruougti January 
'83 68000 Micro Journal. Make an offer. John Adams. 8303 Ken¬ 
wood Rd.. Cincinnati. OH 45236. fSISj 793-2338 
WANTED: if you 're building a digital synthesizer |lite i amj or 
if you want to share ideas, let's start D9G. Dtgitai Synthesis ln- 
formation Group Shane Boustough. Pond View (M_ RR2, Wading 
River. NY 11792. (516) 929-6436 

WANTED: S-100 components, IM5AI or Cromemco mainframe, 
Cromemco TLlART. I6FDC, ZPU 64KZ Rev J. CCS 2066 RAM 
Possibly interested In S-T00 hard disk. 9-track 16CC BPi tape, and 
I/O boards. Gary Sanford. PQB 1689. Lowell!, MA 01853, [6f7| 
263-2389 evenings 


FOR SALE: DEC LSI If homebrew system. KD II CPU wrth 
EIVF1S, 0LV II. 64fC-pytes RAM. Unlbus adapter. RK IT disk inter¬ 
nee with Diablo 33 disk drive. Also, second Diablo drive and 
all power Supplies. Will run BASIC and FORTRAN under RT 13: 
52000 or best offer. David Barr. 37 fiuthven Place, Summit, NJ 
079GI, R0U 562-3227 days. 

FOR SALE: Texas instruments 742 intelligent terminal wrth a 
Silent 700 A5R terminal, 80-column thermal printer, two built-in 
digitaNcassette tape drives under full program control. 2K of pro¬ 
grammable RAM, a built-in I2tX>bps modem (requires a QAA 
phone company interface], and two serial RSr232C Interfaces. 
Also, Assembler, mini VWsrd Processor, utilities, manuals, digital- 
cassette tapes, and supplies included: $500. Neal Fahiet 5909 
Blatrstorre Dr . Cutoer City CA 90230, (2I3| 836-86)5 
WANTED: Zdrba owners who would like to start [or join) a 
user's goup for Teicon's Zbrba to explore its potential by exchang¬ 
ing information. Ideas, advice, software, and a newsletter Jeffrey 
Timm, 6 J Aspinwood Way, Baltimore, MD 21237 
FOR SALE: Burroughs L5000 accounting machine in excellent 
condition. Printer has 25-inch carnage with 250 print positions 
and three feeds: one friction and two pin Full alpha and numeric 
keyboards with 24 auxiliary subroutine keys. Butt-in hafo disk and 
paper-tape reader, tobuld consider trade for mini computer system 
or 77 David A Livsey FOB 990, Escondido. CA 92025. 
WANTED: Names and addresses of Superbrain users groups 
around the country that I may correspond wrth at join. Also In¬ 
terested tn CFVM users groups using 5 W -Inch disk formats. Want 
to seli: printer cable for Atari 850 interface to standard 36-pin 
parallel-printer port. Reasonable, L. David Paquette. 14 North 
Ridge, Ballscon Lake. NY I2GJ9, [5)8] 899-6376 


BOMB 

BYTE's Onaoina Monitor Box 

Article # 

Page 

Article 

Author [sj 

1 

37 

Build the Circuit Cellar Term-Mite ST Smart Terminal, 




Fart J Hardware 

Oarda 

2 

53 

BYTE West Coast: Beyond the Word Processor 

Lemmons 

3 

61 

User's Column: Too Many Leads, or What in 




*;?!#"*7 Goes First? 

PoumeJie 

4 

104 

Reason and the Software Bus 

Korns 

5 

122 

A General-Purpose Robot-Control Language 

PrendergasL 




Slade. 




Winkless 

6 

134 

1984, the Year of the 32-bft Microprocessor 

Mateosian 

7 

154 

Memory Cards: A New Concept in Personal 




Computing 

Mills 

8 

172 

Computer-aided Design 

Jadmicek 

9 

213 

Speech Recognition: An Idea Whose Time Is 




Coming 

White 

10 

226 

Using Natural-Language Systems on Personal 

Eisenberg, 



Computers 

Hill 

1 1 

243 

Portables—1984 and Beyond: idea-Processing Soft¬ 

Winer. 



ware and Portable Computers 

Winer 

12 

25) 

Beyond the Application Program: A Different 




Approach to Integrated Software 

Banning 

13 

268 

The Zenith Z-100 

Skier 

14 

282 

Pinball Construction Set 

Hoi den 

15 

288 

The TR5-8Q Model 168 with Xenix 

Barry, 




Jacobson 

16 

324 

Naturallink to Dow Jones News/Retrievai 

Haas 

17 

339 

The Vamp DVM-1 ComputeiYTV Interface Kit 

Gillette 

38 

349 

The Einstein Compiler 

Callamaras 

19 

354 

The Basis 108 

Bates 

20 

362 

Bubbles on the S-100 Bus, Part 1: The Hardware 

Wheeler 

21 

384 

Mockingbird: A Composer's Amanuensis 

Maxwell, 




Omstein 

22 

403 

The VU68K Single-Board Computer 

Carter 




Bonds 

23 

417 

Translating the SAS Language into BASIC 

Bass 

24 

437 

A Software Review Method That Really Works 

Citron 

25 

442 

Real-Time Clocks and PGDQS 2.0 

Broa dwell 


FOR SALE: New and used S400 boards Z80-based CPU 
boards wrth serial port and parallel port i!20 SK static RAM 
boards; 540. inputfcuqxit boads with three serial and two parallel 
pores’ S95. L. Cobbledick, 192 River Valley Dr„ Chesterfield, MO 
63017, (3l4f 576-0957 nights or 569 2660 days. 

FOR SALE: Memorex 5440 disk cartridges for Diablo series 40 
disk drives or CDC Hawk disk drives, 515 each or will trade. Pane 
Wbodard. 4942 North Diverse* Whittfish Bay Wl 53217. [414] 
963-3423 evenings 

WANTED: High school studertpprogrammer seeking corre¬ 
spondence with owners of TRS80 Color Computers to exchange 
programs and information. Glen Button. FOB 536. Cheshire, CT 
06410. 

FOR TRADE: Large library of Apple software to trade. Send 
me a list with EASE of your programs and HI send you mine. 
Wayne ReiboJd, 205 North Loraine Ave.. Glendora. CA 91740. 


A Popular Preview 

The Product Preview of Hewlett- 
Packard's HP 150 proved to be the 
most popular article in BYTE's Oc¬ 
tober issue. Staffers Phil Lemmons 
and Barbara Robertson will have to 
forfeit the S100 prize. For his User's 
Column, “New Computers, Boards, 
Languages, and Other Tidbits." Dr. 
Pournelle won the S50 prize. For 
third place, readers selected "An In¬ 
terview: The HP ISO's Design-team 
Leaders," also written by the authors 
of October's winning Product Pre¬ 
view. In fourth place is "The Unix 
Tutorial, Part 3: Unix in the Micro¬ 
computer Marketplace," written by 
David Fiedler. And Steve Garda 
won fifth place with the second part 
of his Circuit Cellar project entitled 
"Build the Micro D-Cam Solid State 
Video Camera. Part 2: Computer In¬ 
terfaces and Control Software." Con¬ 
gratulations to these authors. 


Correspondence 

Address an editorial correspondence to the editor 
at BYTE, FOB 372, Hancock, NH 03449 Unaccept¬ 
able manuscripts will be returned if accompanied 
by sufficient first-class postage. Not responsible for 
lost manuscripts or photos Opinions expressed by 
the authors are not necessarily those of BYTE. En¬ 
tire contents copyright © [983 by BYTE Publica¬ 
tions Inc. All rights reserved Where necessary, per¬ 
mission is granted by the copyright owner for (ibrar- 
res and others registered wrth the Copyright 
Clearance Center fCCC) to photocopy any article 
herein for the flat fee of S l .50 per copy of the arti¬ 
cle or any part thereof. Correspondence and pay¬ 
ment should be sent directly to the CCC 21 Con¬ 
gress St.. Salem, MA 01970 Specify ISSN 0360- 
5280/83 $1 50 Copying done for other than per¬ 
sonal or internal reference use without the permis¬ 
sion of McGraw-HilF is prohibited. Requests for 
special permission or bulk orders should be ad¬ 
dressed to the pubfrsher. BYTE® Is available in 
microform from Universrty Microfilms International, 
300 North Zeeb Rd., Dept. PR. Ann Arbor. Mf 
48106 USA or ?8 Bedford Row. Dept PR, London 
WCIR 4EJ England. 
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1 SUPER WAREHOUSE *43 
1ST NATIONAL COMPUTER 523 
1ST PLACE SYSTEMS 445 
20TH CENTURY PLASTICS 424 
3R COMPUTERS 363 
800 SOFTWARE 69 
A-SYSTEMS 439 
A.S.T. RESEARCH 113 
AB COMPUTERS 505 
ABC COMPUTER LTD 510 
ABC DATA PRODUCTS 230 
ACL INC. 276 
ACTION COMPUTER 89 
ADDMASTER CORP 506 
ADROIT ELECTRONIC INC. 550 
ADV. COMP. PROD. 530, 539 
ADV DIGITAL CORP. 247 
ADV.GRAPHIC ENGINEERING 512 
ADV SYS CONCEPTS 470 
AIF PRODUCTS, INC IB 
ALPHA BYTE 304 
ALPHA ENTERPRISES 550 
ALPHA NUMERIC 439 
AM MICRO 396 
AMDEK CORP 52 
AMER BUYING & EXPORT 298 
AMER. SQUARE COMP. 301 
AMERICAN EXPRESS CO. 431 
AMERICAN TOURISTERS 97 
ANADEX 157 

ANN ARBOR TERMINALS 366 
ANTEX DATA SYS. 42B 
APPARAT INC. 107 
APPLE COMPUTER INC. Cll, 1 
APPLE COUNTRY LTD. 501 
APPLEWARE INC 514 
ARTIFICIAL INTI, RESEARCH 516 
ASHTONTATE 303 
ASHTON TATE 399 
ATARI SOFT 408. 409 
AVOCET 155 
BAS ELECTA. 506 
BASF SYSTEMS 71 
BAY TECHNICAL ASSOC, 259 
BELANGER RESEARCH ASSOC. 426 
|l BELL JOHN ENGR. 503 

BG COMPUTER APPLICATIONS 502 
BHRT 212 

BINARY TECHNOLOGY 550 
BORLAND INTL 103 
|6 BOTTOM LINE, THE 67 
|7 BROKER SOFTWARE SERV. 320 
BUSINESS SOFTWARE 07 
|9 BUSINESS SOFTWARE 07 

BYTE PUBL. BACK ISSUES 390 
BYTE PUBL, INC 479 
BYTEC HYPERION 72, 73 
|1 BYTEK COMP SYS. CORP 334 
■2 BYTEWRITER 130 
C WARE 358 
C-SYSTEMS 530 
C,S-D, INC 188 
CABLES UNLTD. 514 
CALIF. DATA CORP. 506 
CALIF. DIGITAL 540, 541 
CALIF. MICRO COMP 394 
|7 CDR SYSTEMS 512 

CENTENNIAL COMP. PROD. 84, 85 
|7 CHAMPION SOFTWARE 273 
Is CHAMPION SOFTWARE 273 
IS CHANN E L CO N N ECTIO N 499 
[9 CHIPS & DALE 514 

CHRISLIN IND INC 423 
fcl CLEOiCQPLEY PRESS 309 
|2 CLEVELAND CODONICS 96 
CMC r INT'L. 30 
&5 COGITATE 516 

COLORADO COMP PER I PH. 510 
COLUMBIA DATA PROD 189 
COMMAND SERVICES CORP 504 
fe& COMMERCIAL BUSINESS SYS 498 
fO COMMUNICATIONS ELECTR. 364 
Vi COMP. COMPNTS. UNLTD. 527 
V2 COMP. COMPNTS. UNLTD. 528. 529 
F8 COMP,WHOLESALERS OF 
FREDERICK 475 

COMPAQ COMPUTER CORP 12, 13 
|78 COMPETITIVE EDGE 142 
COMPUADD 502 
feO COMPUADD 502 
COMPUADD 502 
COMPUADD 502 
bl COMPUMEDIA 530 
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S3 COMPUPRO 277 
■ COMPUPRO 389 
64 COMPUSERVE 163 
05 COMPUSHACK 405 

86 COM PUTEfl ACCE SSORl ES 181 

87 COMPUTER CHANNEL 245 
00 COMPUTER CLASSIFIED 432 

89 COMPUTER CONTINUUM 504 

90 COMPUTER DISCOUNT PROD. 524 

91 COMPUTER FOOD PRESS 516 

93 COMPUTER INNOVATIONS 260 

94 COMPUTER MAIL ORDER 302. 303 
* COMPUTER PLUS 215 

95 COMPUTER POST INC. 515 

96 COMPUTER PRICE CLUB 516 

97 COMPUTER SOFTWARE ASSOC 512 

98 COMPUTER SOFTWARE STORE 32& 
455 COMPUTER TECHNOLOGY 394 

101 COMPUTER TECHNOLOGY 504 

102 COMPUTER TECHNOLOGY 518 
4 COMPUTER WAREHOUSE 147 

99 COMPUTERFEST USA 186, 187 

103 COMPUTER MATE INC. 250 

104 COMPUTERS AND MORE 83 

105 COMPUTERS AND MORE 508 

106 COMPUTERS WHOLESALE 203 
493 COMPUTRONIX 476 

107 CONCURRENT CORP. 380 
4 CONLEY GRAPHICS 439 

73 CONROY-LAPQINTE 210, 211 

74 CQNROY-LAPOINTE 210, 211 

75 CQNROY-LAPOINTE 210, 211 

109 CQNSQLINK 114 

110 CONSOLINK11S 

111 CONTINENTAL PRESS INC. 516 
333 CONTROL DATA 151 

112 CONTROL ELECTR. INC. 215 

114 CORONA DATA SYS 74 

115 CORVUS SYS, INC. 129 

116 COSMOS 239 

407 CRE WHOLESALE PROD 439 

117 CRE WHOLESALE PROD 504 
110 CREATIVITY UNLTD, 530 

119 CRQMEMCO 5 

120 CRYPTRONICS INC, 330 

121 CUESTA SYSTEMS 514 

122 CUSTOM COMP.TECH. 525 

123 DATA ACQUISITIONS SYS. 286, 287 
357 DATA SPEC 429 

124 DATA STORAGE SOLUTIONS 242 

125 DATA STORAGE SOLUTIONS 242 
470 DATA TECH INDUSTRIES 357 
127 DATASOUTH COMP.CORP. 31 

4 DELUXE COMP FORMS 410 
120 DIAMOND 5FTW.SUPPLY 236 
476 DIGISOFT 299 

130 DIGITAL EQUIPMENT CORP 336, 33? 

131 DIGITAL RESEARCH 432 

' DIGITAL RESEARCH COMP. 521 
4 DIRECT SOFTWARE 371 

132 DISCOUNT SOFTWARE 118 

133 DISKS N THINGS 508 
4 DISKWORLD 422, 514 

134 DISPLAY TELECOM MNCTNS. 507 

136 DMA 397 

137 DO KAY COMP. PROD. INC. 538, 537 

138 DOW JONES SOFTWARE 345 

139 DWIGHT CO , INC, 518 

140 DYNACOMP 514 

141 DYSAN CORP 410 

142 E.T.l. 92 

143 EAGLE SOFTWARE 420 

145 EASTERN ENTERPRISES 473 

146 ECOSOFT 246 

147 EDGE MICROSYSTEMS 329 
409 EDUCATIONAL MICROCOMP. 439 
140 ELCOMP510 

149 ELECTRADE CO, 516 

150 ELECTRADE CO 518 

151 ELECTRONIC PROTECTION DfV. 36 

152 ELECTRONIC SPECIALISTS 320 
4 ELECTRONICS 450 

153 ELLIS COMPUTING INC. 427 

154 EMERY AIR FREIGHT 319 

’ EMPIRICAL RESEARCH GROUP 415 

155 ENGINEERING SPECIALTIES 506 
19 E NTER COM PUTE R 109 

459 EXCEL 419 

460 EXCEL 449 

157 EXFOTEK291 

158 EXTENDED PROCESSING 477 

159 EXXON OFFICE SYSTEMS 550 

160 F.T.G.DATA SYSTEMS 518 
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161 FALCON SAFETY PROD. 150 
152 FIGURE-LOGIC BUS. EQUIP 506 

163 FIGURE-LOGIC BUS. EQUIP. 550 
475 FLIP-1T 299 

164 FLOPPY DISK SERV. INC, 511 
105 FORMULA INT L. 520 

166 FORMULA INT L 520 

222 FREEDOM COMP. MART 509 
160 GEN ERAL TECH NOLOG Y 205 

169 GENIE COMPUTER CORP. 359 

170 G0G ENGINEERING 79 

170 GIFFORD COMP.SYS. 79 

171 GILTRONIX, JNC. 510 
293 GRAY MARKET, THE 500 

172 GREAT SALT LAKE COMP, 531 

173 GREAT SALT LAKE COMP. 532. 533 

174 GTEK INC. 296 

4 H&E COMPUTRONICS 137 

176 HSM DISK DRIVE SERVICES 440 

177 H RS. MICROCONTROLLERS 500 

178 HANDWELLCORP 95 

179 HANDWELL CORP 526 

181 HAYES MICR0C0MP PROD 400, 401 

182 HEATH COMPANY 76 

183 HEWLETT-PACKARD 264, 265 
486 HEWLETT-PACKARD 441 

184 HITACHI 327 

185 HOUSTON INSTR. DIV OF 
BAUSH & LQMB 60 

186 HU MAN DESIG NE D SYS. 233 

187 IBM CORP. 248, 249 

466 IBM SSD 435 

129 IMAGE COMPUTER 506 

188 IN-SYNC 508 
109 INCQMM48 

4 INDEPENDENT BUSN.SYS.INC- 361 

190 INTEGRAND 234 

191 INTERACTIVE MICROWARE 318 

192 INTERACTIVE STRUCT, 82 

193 INTERCONTN MICRO SYS. 231 

194 IN TERD AT A SYSTE MS IMC- 510 

195 INTERTEC DATA SYS, 11 
461 IPF 454 

467 IQ TECHNOLOGIES 402 

197 J.C. SYSTEMS 279 

198 JADE COMP PROD. 542, 543 

199 JADE COMP PROD 544, 545 

200 JAMECO ELECTR. 534, 535 

201 JQR MICRODEVICES INC. 551 

202 JDR MICRODEVICES INC. 552, 553 

203 JDR MICRODEVICES INC 554, 555 

204 JDR MICRODEVICES INC. 556 
210 JEB SYSTEMS 120 

205 JUKI INDUSTRY OF AMERICA 313 

206 KADAK PRODUCTS 424 

207 KAYPRO 390 

200 KELLY COMP SUPPLIES 518 

209 KELLY COMP.SUPPLIES 530 

210 KENSINGTON MICROWARE 365 

212 KERN PUBLICATIONS 460 

213 KERN PUBLICATIONS 469 

214 KEYTRONfCS CORP. 103 
469 KNAUFT CO 508 

479 KNOWLEDGE SYS. 331 

217 LABORATORY MICROSYS. 391 
484 LANGLEY-ST CLAIR 49 

218 LAWSON LABS 510 

219 LEADING EDGE PROD CIKI 

220 LEXICOMP DATA SYS. 550 

221 LIBERTY ELECTRONICS 218 
499 LIBERTY GROUP 458 

483 LIGHT MACHINE CORP. 128 

215 LIGO RESEARCH INC. 177 

223 LOGICAL DEVICES 80 

224 LOGICAL DEVICES 510 

225 LOMAS DATA PRODUCTS 235 
■ LOTUS DEVELOPMENT 111 

227 LSI JAPAN CO. 51Q 
220 LYBEN COMP SYS. 502 

229 LYBEN COMP SYS 504 

230 LYCO COMPUTER 517 

4 M-H RECRUITMENT 446 

231 MA SYSTEMS 90 

232 MACMILLAN BOOK CLUBS 321 

233 MACROTECH INT L. 395 

234 MANX SOFTWARE SYS. 64 

468 MARITIME SOFTWARE 504 

235 MARYMAC INDUSTRIES S10 

236 MAXELL BATA PRODUCTS 34, 35 

237 MAYNARD ELECTRONICS 33 

238 MCT27 

- MC-P APPLICATIONS 463 
4 MCGRAW-HILL BOOK CO 464, 465 
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information, but our advertisers are encouraged to use the marketplace provided by BYTE. This 
helps us bring you a bigger BYTE. The index is provided as an additional service by the publisher* 
who assumes no liability for errors or omissions. 'Correspond directly with company. 
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MCGRAW-HILL CES 352, 353 
MEMTEK INC 65 
MET-CHEM INT'L CORP 530 
METRO SOFTWARE INC, 139 
MFJ ENTERPRISES INC, 440 
MICRO AGE COMP.STORES 93 
MICRO CONTROL SYS. 98, 99 
MICRO MANAGEMENT SYS. 278 
MICRO MINT 425 
MICRODYNAMICS 514 
MICRO HOUSE 266 
MICROLAND 518 
MICROMAIL 522 
MICROPRO 333 

MICROPROCESSORS UNLTD. 502 
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History will record as a profound irony 
that the most powerful word processing package 
ever created for the IBM® Personal Computer 
can be worked with two fingers. 



It was created by Leading Edge? 
specifically to take advantage or the 
power of the IBM PC, plus the sim¬ 
plicity that all that power ought to 
be able to give you- but didnt. 

Until now, you could go for the 
simplicity, ana end up with a some¬ 
what glorified typewriter. Or you 
could go for the power, and go nuts 
performing dozens of commands to 
do even the simplest things. 

But with Leading Edge Word 
Processing™ you get both. 

You don't have to start with an 
ounce of understanding about word 
processing. 

You don’t even have to be a terrific 
typist. (Matter of fact, the worse you 
type, the more the help.) 

So come along: 

Hunt and peck your way into thefuture. 



L I AO UK f DC V 


Leading Edge Products Inc.. Headquarters and Retail Division, 225 Turnpike Street, Canton, Mass. 02021 (800| 343-6833 (617] 828-8150 

*1BM is a registered trademark of International Business Machines Corporation. 

Call Margie for the dealer nearest you. 


Circle 219 on inquiry card. 





Radio Shack Presents the 
Transportable TRS-80 

The New Model 4P Computer—From the World’s Largest Computer Retailer 





The Computer for Today’s 
Upwardly Mobile Society 

If you're headed for success, our 
newest TRS-80 can help you get there 
in record time. The Model 4P is a 
compact, disk-based desktop computer 
with a big difference: it has a handle. So 
wherever your work may take you, you 
can get a handle on scheduling 
problems, ever-changing sales 
projections, and last minute 
reports. It’s like having your 
office with you on trips, at 
home—anywhere! 

A Completely Portable, 

Self*Contained System 

We don’t sacrifice features for portability, 
either. The Model 4P comes standard with 
two 184,000-character disk drives and 64K 
internal memory. You also get a full 80- 
character by 24-line 9" display, an electric 
typewriter-quality keyboard with numeric 
keypad, and printer and communications 
interfaces. And you can add an extra 64K of 
memory, an internal modem or even 
external hard disk drives! 

“Off the Shelf” 

Software 

In addition to running the 
entire selection of TRS-80 
Model II1/4 disk software, 
you can add the optional 
CP/M Plus™ operating 
system to use thousands of 
additional ready-to-run 
programs. 


Easy to Use, Easy to Tote 

The Model 4P works anywhere there’s AC. And when 
you’re ready to move on, slip the keyboard into the 
hi-impact case, snap on the protective cover and go. 

It weighs just 26 pounds. 

Like Every TRS-80, We Stand 
Behind the “4P” 100% 

Tandy Corporation is a two-and-one-half billion dollar 
company with over 6,600 stores nationwide. That 
means software, service, leasing plans and friendly 
faces are always just around the corner. 

Available Nationwide 

Stop by your nearest Radio Shack Computer 
Center, participating store or dealer today and 
find out where Model 4P will take you. 


Radio /hack 

The biggest name in little computers* 

A DIVISION OF TANDY CORPORATION 

Circle 303 on inquiry card. 


TRS-80 Model 4P Computer 


1799?? 


Commercial Lease Available 
For Only S65 Per Month 
(Plus Applicable Use/Sales Tax) 


Prices apply at participating Radio Shack stores and dealers, 
CPm Plus f a trademark Digital Research. 




